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An open letter to the readers o€reation's Tiny Mystery

If I were to follow the unwritten, but comonly understood, guidelines laid down by my fellow evolutionists,
many of whom are agnostics like myself, when presented with a book written by a fundamentalist Christian
on the topic of "creation," | would ignore the work. Of course, | might kick ovetréloes a bit, skim through
the thing quickly—one mustbe fair, you know-and then give the document a decent quiet burial in the
nearest wastebasket. After all, those among us who have brains in our head instead efjpoegksmably

put there by the dead hads of ancient superstiticarknow that (1) science and religion are immiscible, (2)
true scientists cannot be creationists, (3) creationists cannot be scientific, let alone scientists, (4) the last
factor is doubled and redoubledin spades—or fundamentaliss, (5) as the good nongray Judge Overton
has decreed: there is no science in "creatgmence," in fact, (6) those poeibut wellFheeled by the radical
right—fumblers don't even know what science is. The preceding six commandwetiters may be
confidently added as time goes eAmay be referred to as the A&S Doctrine, in honor of the guiding cosmic
luminaries, Isaac Asimov and Carl Sagan.

Fortunately, my scientific education came from teachers who fostered an impertinent curiosity alloyed with
a tolerant slepticism. | have news for my evolutionary colleagues: "there are more things in heaven and
earth, than are dreamt of in..." the A&S Doctrine. Quite apart from the matter of constitutional justice,
which has been decisively treated in the works of Cordl Bird, the question of "origins" remains a

challenge not only to the human intellect, but also to the human sireation's Tiny Mysteig a fine
documentation of the research of a tenacious, courageous scientist. Robert V. Gentry writes lucslly of h
meticulous experimentation with radioactive halos in ancient minerals. Many scientists with international
reputations, such as Truman P. Kohman, Edward Anders, Emilio Segre, G.N. Flerov, Paul Ramdohr, Eugen
Wigner. E. H. Taylor, etc., have commentedfably in regard to Gentry's integrity and the professional
quality [p. xi] of his data. A nearwinian evolutionist like me is struck by how often creationists and
evolutionists look at the same information, e.g., the fossil record, and extract fromtially exclusive
interpretations.

It is generally believed that science must remain essentially conservative, even "fundamentally conservative
—no pun intended—if its domain is to progress in a nice orderly fashion. This intellectual strategyazhn le

to an institutionalized bureaucracy of mind, theory, and investigation, that would require a Carroll Quigley to
unravel. What are we to think of the chairman of the physics department who urged Gentry to follow a
"more conventional thesis problem" thatould not lead to an "embarrassment” to the university? Should
Svante Arrhenius have played it safely also? Galileo? How many scientists, today, would give up their
doctoral work in adherence to a principle? In writing of his struggle to do his own veopkidiish his own
interpretations that were consistent with his data, Gentry is fighting for academic freedom and intellectual
decency for all scientists who defy the established opinion of the day. The investigation of anomalies can be
critical to the stucture of scientific revolutions, as Thomas Kuhn has suggested.




Creation's Tiny Mystery can be profitably read by all scientists, regardless of their specific discipline, by
evolutionists and norevolutionists alike. Also, it is a challenge to studentgayernment and philosophical
thought. Gentry has called into question the practice of science in the institutionalized public arena.
Environmental scientists will find Gentry's "young earth model" especially interesting in regard to the
problem of nucleawaste confinement. | wonder if his information is being buried somewhere at the bottom
of our "tower of Babel" on this problem? Perhaps it is intellectually inconvenient to recognize the potential
merit of Gentry's measurements . ? In this era of burgming governmental waste, it should be

encouraging to learn of steps to reduce expenses, even in the research area, but | find it discomforting that
"Oak Ridge National Laboratory's budget required marked cutbacksuch as Gentry's $1.00/year
subcontact. Methinks this smacks of evolutionary hubris, especially after Gentry's testimony at Little Rock.
Hoyle put it rather well in Ossian's Ride: "In science and mathematics, the important thing is what is being
said, not who is saying it." Robert V. Ggn# a scientist in the tradition of Galileo. He, his work, and his
Weltanschauung do not deserve the premature obituary that my evolutionary colleagues are preparing for
it.

W. Scot Morrow, Ph.D.
Professor of Chemistry Emeritus
Wofford College




Preface

Many years ago the TV miséries Roots catapulted to fame Alex Haley, the Afrisarerican author whose
book had traced in captivating words the record of the hardships of his forebears. This book too is about
roots, for ultimately it dea with the "roots" of our planet and how and when it came into existence. My
method of tracing those roots has been through probing the historical "records" of Earth's basement rocks.
This quest for truth about origins unfolds a personal odyssey aboutpsrieences in exploring the
microscopic world enclosed within the foundation rocks of the earth. The central thesis of this book is that
the Creator left decisive evidence enabling us to identify Earth's Genesis rocks. But genuine evidence for
creation fasifies the evolution model of origins, irrespective of how many pieces of the evolutionary puzzle
seem to fit together.

Ironically this edition's publication can be traced to the evolutionists themselves; it is they who are causing
interest in it to contirue to grow. Their actions are revealing something to the public about the workings of
the scientific establishment previously hidden from view. It all can be traced to the culture of the day which,
with strong backing from the media, has elevated sciestistgeneral and evolutionists in particular to a
preeminent status in society. This culture promotes modern scientists as beingnoipeled, always anxious

to investigate and accept any discovery that might question, challenge, or overturn argstelished

scientific theory, however esteemed that theory may be. It's a culture that strongly promotes the scientific
community's protocol for communication through peesviewed scientific journals. The crucial link missing
from this culture is that all evationary theories are critically hinged on a set of assumptions which my
discoveries disprove. The public generally has no awareness of this most important fact because those
controlling the scientific journals have long projected evolutionary underlyasgmaptions are beyond

guestion. Thus the public believes any claim of significant contradiction to the theory of evolution
repeatedly published in leading scientific journals would immediately become the centerpiece of worldwide
scientific inquiry.

Even moe than this book's earlier editions, of which this one is a replica except for minor updates, the lapse
of time has now proven this perception is a myth. What has occurred since the earlier editions were
published should open the eyes of all who are segltor truth about origins. In particular, my many
publications in the world's leading scientific journals have stood for decades as a continuing invitation for
the world's scientific evolutionary elite to investigate and respond-tmd if possible refute-my published
evidence of God's tiny mystery of creation in the [p. xiii] rocks He created. Of great significance is the fact
that editors of these journals would have published long ago anything that genuinely refuted this scientific
evidence, if such hadeen forthcoming. Indeed, the reason | spent decades publishing in those peer
reviewed journals was to give eminent evolutionists the best opportunity to refute the evidence for creation
before the global scientific community. Their failure to do so hasrgihem opportunity to forthrightly

admit in those same scientific journals that evolution's basic assumptions are falsified by the scientific
discoveries that confirm Earth is the product of a virtually instantaneous creation. But that hasn't happened.

Instead there has only been a deafening silence in those journals for over two decades concerning this
evidence of Earth's rapid creation, a silence that reveals neither the world's scientific elite nor anyone else
has a genuine answer for God's great warksreation. It also clearly proves that the world's evolutionary
establishment is adamantly opposed to exposing their failure to the attention of the world. So they continue
to keep this issue buried from public view. Their conspiracy of silence shewsdte an impossible task.




Whereas evolutionary geology's cornerstone assumption is that granite rocks formed naturally under the
same physical laws now observed, all the many laboratory attempts to verify this hypothesis have failed.
First Corinthians 27 aptly describes their frustration from continuing efforts to deny this result: "But God
hath chosen the foolish things of the world to confound the wise' Yes, their utter failure to synthesize

natural granite rocks and their enclosed creationdsgbroves the stones are crying out (Luke 19:40). God

not only placed His record of Earth's rapid creation in its Genesis rocks, the granites, but also devised a way
so that all seeking the truth about our beginnings could arrive at certainty in theiclsd&grobserving the

inability of scientists to refute the evidence for creation.

The Great 2% Century Scientific Watergate involves not just a few persons, as in the political situation of the
1970s, but the worldwide community of evolutionists and stifenjournal editors who are engaged in
suppressing this evidence. This Watergate is not confined to discoveries of Earth's rapid creation and young
age. My ongoing research in the last decade or so has resulted in two exciting new astronomical and cosmic
discoveries, the first, that of finding a fatal flaw in Big Bang cosmology. This led to the second, rather
amazing discovery of a new model of the cosmos with a nearby universal Center, so close in fact that it may
be within our Galaxy. A scientific repatescribing this discovery, titled "A New Redshift Interpretation,” was
published in Modern Physics Letters A, Vol. 12, No. 37 (1997).

On February 28, 2001, ten additional scientific papers describing this model, and also proving why the Big
Bang is invad, were deleted by scientists at the Los Alamos National Laboratory before their scheduled
release to the world on the arXiv, the National Science Foundatmmsored grint server that has now
become the accepted medium of rapid communication forialts of physics. [p. xiv] Administration of this

U. S. governmersponsored arXiv has since been transferred to Cornell University, and both they and the
NSF continue the same censorship that was begun at Los Alamos. This extraordinary censorship proves
astronomers are even more concerned than geologists of the reverberations that will occur if these papers
are released to the worldwide scientific community. Thus to preserve the status quo they are willing to deny
me First Amendment rights of freedom ofegh. Readers can better understand the reason for their
desperation efforts to suppress these ten papers as they now see their mairiFideys in the Big Bang

Point to GENESIS, A New Millennium Model of the Cosmdkeg full contents of these paperdup details

of my ongoing attempts to overturn the discriminatory actions of evolutionary astronomers and
cosmologists, are described arww.orionfdn.org The U. S. Congress needs to know that the NSF, which is
authorized by it to impartially support scientific research in all disciplines, has acted directly contrary to its
Congressional mandate by agreeing to continue to suppress the release of my papers on-GariNgF
sponsored arXiv. American taxpayessspecidly those who have Christian beliefmeed to know their

monies are being used by the NSF to squelch scientific evidence for God's creatorship of the universe, just
surely as other evolutionists in high places are suppressing discussion of my pultisiéifispapers of His
rapid creation of the Earth.

Readers may accessvw.orionfdn.organdwww.halos.confor updates on my ongoing interaction with the
scientific community, ad through this latter site they may also find how to obtain our two video/DVD
documentaries, Fingerprints of Creation and The Young Age of the Earth, both of which have aired on
various public television stations. This book and these videos point torea¢ srientific fact: the One and
only Creator God chose to call attention to the literal Genesidajxcreation of the Earth as given in the
Fourth Commandment (Exodus 2L 8), "For in six days the Lord made heaven and earth, the sea, and all
that in them is, and rested the seventh day: Wherefore the Lord blesse8ahbdathday and hallowed it."
Thus God's imprinting Earth's foundation rocks, the granites (p. 323), with creation halos, His unique
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signature of its rapid creation (Psalms 33:6, 9), fordéwds the Creator of the universe with His Ten
Commandments, and shows this Creation Commandment is as immutable as God Himself. Significant
affirmation of this great truth comes from my recent discovery that this tiny mystery of creation is

embedded wihin the Mt. Sinai granite, the same rock God used to inscribe the Ten Commandments given tc
Moses (Exodus 344).

Finally, | have been exceptionally fortunate that my wife, Patricia, daughter, Patti Lynn, and sons, Michael
and David, have been supportdfsoughout the many years of my research. This book could not have been
written without my wife's unfailing assistance. She collaborated on many of the chapters and oversaw all
editorial changes during the numerous manuscript revisions. And we remainygiede¢bted to those who
continue to pray for our research.




Overview

Debate over the origin of man is as much alive in tht @&htury as it was during the famous Scopes trial of
1925. A 2001 Gallup Poll found the public about evenly dividaieen belief that God created man within
the last 10,000 years and belief in some form of evolution. At the very heart of the question of the origin of
man is the matter of the origin of the earth.

How did the earth arrive at its present condition? Wathfough slow, random, evolutionary changes? Or is
there evidence the earth was called into existence by an infinite Creator who is above and beyond His
creation? This book deals with these questions as | tell of my efforts to unlock the secrets ofmdtiee
within the Precambrian granitesthe foundation rocks of the earth (Appendix, pp. 3223).

According to modern evolutionary theory, our planet originated from the accumulation of hot, gaseous
material ejected from the sun, and the Precambrian gesivere among the first rocks to form during the
cooling process. University science courses convinced me that the evolution of the earth was just a part of
the cosmic evolution of the universe. As a result | became a theistic evolutionist. Yearb&ganlto re

examine the scientific basis for that decision. My thoughts turned to the age of the earth and the
Precambrian granites. Were they really billions of years old? The supposed proof of their great age involved
certain concentric ring patterns foud in the granites. Under the microscope a tiny radioactive particle could
be seen at the center of the rings, like the bull's eye at the center of an archery target. These microscopic
sized ring patterns became known as radioactive halos because ofdl@active origin and their hallke
appearance.

Adventure in Science

My enthusiasm for pursuing research on radioactive halos began a few decades ago while | was teaching ar
working toward a doctorate in physics at the Georgia Institute of Technatogttanta. | was informed,

however, that the age of the earth had already been scientifically determined, and it was not something the
physics department wanted to have reinvestigated. Concerns were expressed that | might find something
which would conflitwith the accepted evolutionary time scale, and this could be a cause of considerable
embarrassment to Georgia Tech. Since the outlook for my research on radiohalos was unfavorable, my plan
for completing the doctorate program were forfeited.

Working athome, | used a microscope to search for radiohalos in thin, translucent sections of dygeite

rocks. One spring day in 1965 | was pondering over some special types of halos; there seemed to be
conflicting requirements as to their origin. According t@ketionary geology, the granites now containing

these special halos had originally formed as hot magma slowly cooled over long ages. On the other hand, th
radioactivity responsible for these special halos had such a fleeting existence that it wouldiseyeedred

long before the magma had time to cool and form the granite rocks. | wondered how this baffling problem
would be resolved.

As | peered into the microscope to view these tiny halos again, some profound questions flashed through m
mind: Was it pssible that the Precambrian granites were not the end product of slowly cooling magma, but
instead were the rocks God created when He spoke this planet into existence? Were the special halos




evidence of an instantaneous creation? Were they the Creatoigefprints in Earth's primordial rocks? Was
creation a matter of science as well as faith? | determined to explore these questions.

My goal, then, was clear: to pursue an investigation of these halos with the aim of publishing definitive
results in welknown scientific journals. | felt the scientific community needed to examine my work prior to
presenting it to nonscientists as evidence of creation. My investigations would require expensive research
equipment, and the prospects of gaining access to suciipatent seemed dim. There was no laboratory

space save that carved from a small room in my house and no equipment but a borrowed microscope. Even
the granitetype rocks used in my studies had been borrowed from a university in Nova Scotia. Personal
funds were almost nonexistent. At the time | could not visualize where this meager beginning would lead in
the future.

Though | was an unknown in the scientific community when my research began, a few years later a way
opened for me to affiliate for one year agaest scientist at one of America's national research laboratories.
Exceptionally cordial relations were established, and my stay was extended for thirteen years until June 30,
1982. During that time the laboratory's facilities were accessible for agshaf my research, including

work on the special radiohalos.

The story behind these investigations, some of which provide evidence for a worldwide flood and young
earth, is related in the pages of this book. It provides a beltigdscenes account of thevents surrounding
the publication of over twenty reports in notable scientific journals. And it reveals how the scientific
establishment reacts when one of its superstatus theories is threatened.

Creation on Trial

The book also details the last year of guest appointment at the national laboratory, when | was faced

with one of the most difficult decisions of my life: whether or not to testify as an expert witness in the 1981
Arkansas creation/evolution trial. The friendship and good will | had establisfita other scientists over

the years were at stake, as was the opportunity to continue my research at this laboratory. As the trial drew
near, a number of prominent evolutionists persisted in declaring that scientific evidence for creation was
nonexistern.

It seemed the time had come for this claim to be publicly examined. | decided to confront the issue by
testifying for creation at the Arkansas trial. There my work would be scrutinized by renowned scientists.
They would have an opportunity to expose dlawvs. If the special halos in Precambrian granites were not
evidence for creation, they should be able to provide an alternative explanatoe which could be
scientifically verified. But if the evidence for creation could withstand the scrutiny of sénie world's

leading evolutionists and remain untarnished, this scientific truth should not remain hidden from the public.

At the trial, the American Civil Liberties Union (ACLU) argued against the Arkansas law requiring balanced
teaching of evolution ad creation science. They contended that creation science is religion in disguise
because there is no scientific evidence for creation. All their science witnesses, including a world authority ir
geology, agreed to this view before the court. Under cr@samination the Deputy Attorney General asked

this geologist [p. 4] whether he could explain the special halos in the granites. He responded that | had foun
a "tiny mystery" which scientists would someday solve.
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This was a moment | had long waited-feat mament of truth. By postponing the day of reckoning to the
indefinite future, one of the world's foremost geologists had deftly sidestepped a major confrontation with
the evidence for creation. Yet press reports carried virtually no mention of this evemedver, after

widely publicizing the evolutionary witnesses' testimony during the first week of the trial, some of the
nation's leading newspapers let my testimony fade into oblivion as the trial drew to a close. When my
testimony began, some of the mediepresentatives actually left the courtroom.

In other instances the media reports, especially those in various scientific magazines, dealt a fatal blow to
my hopes of continuing research at the national laboratory. One prestigious science journal dertlesl me
right to correct a misleading account of my testimengn action that had fareaching effects on my

research endeavors.

The aftermath of the Arkansas trial was a difficult period, one of those times marked by apparent failure.
The ACLU had convincdtetjudge that my results were irrelevant to the creation/evolution issue. | went to
the trial to settle the question of whether valid scientific evidence exists for creation. Yet my presence there
had produced only an admission that | had found "a tinyterys' The scientific press generally cooperated
with the ACLU and their expert witnesses in writing my scientific obituary. My search for truth wasn't over,
but my contributions to science seemed destined to remain entombed in obscurity.

Then some otherhtoughts occurred to me. The trial had been the crucial test of the scientific evidences for
creation. Indeed, those evidences had stood unrefuted after the most critical examination. Like nothing else
could have done, the trial had shown that creation dbase a scientific basis. | began to realize that the
secrets locked within the granite roeckshe secrets until now hidden within earth's invisible reatm

provided the key which unlocked the scientific truth about the origin of the earth and humankindllas we
sensed this information might be of considerable import to the millions of individuals on this planet who are
ardently searching for truth about their roots and their destinidsus the impetus for this book was born

out of the ashes of my apparedefeat at the trial.
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Chapter 1: Radiohalos and the Age of the Earth

Like most students attending state universities in the fifties | was immersed in the theory of evolution in a
first- year biology class. The professor argued persuasively in favaslofjigial evolution of life over

immense periods of time. He presented evolution as the inevitable outworking of the natural laws of the
universe, a theory that could be explained in terms of mechanisms observable today. It was the only
explanation of origis presented in that class and throughout the remainder of my university curriculum.

| was one of the many Americans brought up in a conservative religious environment which conflicted with
the evolutionary concepts taught at the university. However, myvattions were not strong enough to

raise questions about the inconsistencies between Genesis and evolution. Students who did were not alway
treated with respect. As an aspiring scientist, the wisest course was to shun anything controversial. Just as
millions of Americans nightly trust their favorite television news commentators to be objective and truthful,
my classmates and | trusted that our education was giving us the whole story. Scientific evidence for Genesi
was never mentioned; we assumed nonestad.

Evolution as a Total Framework

The biological arguments for evolution were not sufficiently convincing for me to become an evolutionist.
The final persuasion came several years later when | enrolled in a graduate physics course in cosmology, a
field which deals with the origin and development of the universe. The course focused on the Big Bang
model, so named because it pictures the universe as having its beginning in a gigantic primeval explosion.

In somerespectsthis theory appealed to me philosbally. It was fascinating to think that science could
probe the ultimate beginning of the universe, and this tended to overshadow many uncertainties in the
theory. Yet a major question remained: A basic tenet of physics is that matter and energy ¢em beit
created nor destroyedBut the standard Big Bang theory supposes that absolutely nothing existed before it
occurred billions of years ago neither matter, nor space, nor even time itseligically, then, if the Big

Bang had occurred at all, it haaol involve the creation of matter. According to the laws of physics this was
an impossibility. Here was a fundamental contradiction that | was unable to resolve. Was it realistic to
believe the universe had evolved from an event for which there was potfa explanation?

One day in class the discussion focused on these issues. Sensing an uneasiness developing about the entir
concept, the professor mentioned that decades earlier a Catholic theologian, Georges Lemaitre, had
postulated a possible solutio Lemaitre, who was also a cosmologist, suggested that God might have
initiated the Big Bang. Why not, | thought. After all, God can do anythingotddhave started the Big

Bang. The final exam for the course was to calculate when the Big Bang hagtdchly result was 5.7

billion years ago, which was considered the right answer at that time. (In the last three decades this figure
has escalated to about 17 billion.)

| kept that final exam as a reminder of how much my views about origins had changed ohy collegiate

days. My university education had transformed me into a theistic evolutionist, one who believed that God
intended the Genesis account of creation to be an allegory picturing the total evolution of the cosmos. The
pieces of the puzzle noseemed to fall into placethe six days of creation were just six vast, indefinite
periods of time. The biological evolution of life on earth was intertwined with the geological evolution of our
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planet, and everything was traceable to the mystical Big B&ognce and God were really together after
all, and I could still believe in a God who always told the truth.

After receiving my M.S. in physics from the University of Florida in 1956, | became involved in military
applications of nuclear weapons effeesConvakt-ort Worth (later Lockheetfartin). Two years late |

continued the same work at what was then the Martin Company in Orlando, meanwhile zealously defending
evolution whenever the occasion arouse.

Then someone confronted me with a major obstacleny belief in a God of truth and my allegorical
acceptance of Genesis. He pointed out that God had rewritten the Genesis record of creation in one of the
Ten Commandments.

For in six days the Lord made heaven and earth, the sea, and all that in tlaend rested the seventh
day.. . (Exodus 20:11)

The context of this passage seemed to indicate that the "days" were literal, not figurative. If this were true, |
could no longer associate the six days of creation with six long geological periods of tiie eart

development, and my basis for believing in theistic evolution would be negated. This was disturbing. Were
the Commandments allegorical as well? Where did it all stop? Was anything that God said reliable? Was He
really a God of truth? Did He even existy package plan uniting God and science seemed to have

collapsed. Somehow | had to find time to reinvestigate the scientific evidences for evolution. THisriang

goal caused me to revaluate my work in the defense industry. For the next two yearsdhtat the

University of Florida and pondered the question of origins while my wife completed her degree in
mathematics.

The Question of Origins Reopened

Again | examined the evidence, trying to determine which factors were most important in leading me to
accept evolution. It seemed ironic that | had accepted a theological solution (God initiating the Big Bang) to
remedy a crucial defect in a supposedly scientific theory (matter and energy from nothing). This brought to
mind the supposition that the earlg stars had accumulated from matter synthesized in the Big Bang. The
problem was that fragments of an ordinary explosion don't reaccumulate. Then why would matter formed in
the greatest of all possible explosions ever reunite to form stars? My doubtd #tiewere later confirmed
when | learned an astronomer had said, "If stars did not exist, it would be easy to prove that this is what we
expect" (Aller and McLaughlin 1965, 577). And what caused trillions of stars to cluster into the highly
ordered systens observed in different galaxies? Could all this have resulted by chance from such a vast
homogeneous expansion of matter?

Coming closer to home, how reasonable was it to believe that the origin of our planet was just the last phase
in the evolutionary deelopment of the universe? The Big Bang is presumed to have produced just hydrogen
and helium, only two of the ninetjwo elements of the earth's crust. Where, then, did the remaining ninety
elements supposedly originate? Theoretically they came from tloaunlear fusion reactions that occurred
billions of years ago deep inside certain stars. In this scenario, space became lightly sprinkled [p. 14] with
these other elements when those stars later exploded (supernovae). Assuming all this, how did supernova
remnants from throughout the vast reaches of interstellar space reaccumulate to become the raw matter
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for the solar system? My cosmology course never explained this any more than it explained how stars could
develop from the Big Bang. And just how valid Weesidea that the planets had their origin in an enormous

ring of gases surrounding the sun? What produced the gaseous ring? And what justification was there for
believing the earth had its beginning when part of that ring coalesced into a hot, moltemespthe proto-

earth?

Yet, one piece of scientific evidence lent credibility to the entire scenario. My training in physics had led me
to place unquestioning confidence in the radiometrically determined age of the earth. These data apparently
provided a diect link between the earth's geological evolution and the presumed evolutionary development
of the universe. According to radiometric dating techniques, the oldest rocks on earth formed several billion
years ago when a hot, molten protarth began to coolTimewise this fitted plausibly into the Big Bang
framework. My earlier acceptance of the Big Bang scenario, including biological evolution and the geologica
evolution of the earth, hinged on my belief that radiometric dating techniques establishedcenamage for

the earth. But was my belief well founded? It was time to do some critical thinking about the assumptions
used in these techniques.

Radioactivity and the Age of the Rocks

Radiometric (or radioactive) dating of rocks involves the decay of Sparent” element into its stable
(nonradioactive) end product. As an example, uranium is a parent element which decays to its end product,
radiogenic lead. (It is called radiogenic lead to distinguish it from other lead which is not derived from
radioactve decay.) By measuring (1) how much of a parent element in a rock has decayed into its end
product, and (2) the current rate of this decay, most geologists believe they can assess the date when the
parent was incorporated into the rock, or equivalentlyetperiod of time that has elapsed since the rock
formed.

My attention turned to the question of whether the decay rates of different radioactive elements have
always been what they are at present. A uniform decay rate would mean, for example, that thmtaoho
uranium in a rock would constantly diminish while the end product, radiogenic lead, would constantly
increase. In this instance the ratio of uranium to radiogenic lead would be a measure of the time since the
rock solidified. If, however, [p. 15]¢hdecay rate was much higher sometime in the past, then the
radiogenic lead would have rapidly accumulated in the feakat normally would have taken eons would
have been accomplished in a short period.

On the basis of the uniform decay rate assumptiom, thck would be falsely judged to be quite ancient, not
because the data (meaning the ratio of uranium to radiogenic lead) was wrong, but because of an erroneous
premise. How important, then, it was to know the truth about this matter. My university pbysiarses had
taught me to believe the assumption of uniform decay was beyond question, but no proof was given. Did
such proof actually exist? If so, | needed to find it, for some weighty matters about the evolutionary scenario
hung in the balance.

The assmption of constant decay rates is an integral part of the evolutionary premise that all physical laws
have remained unchanged throughout the history of the universe. This igrifi@mitarian principlethe

glue that holds all the pieces in the evolutany mosaic together. If it is wrong, all the pieces become

unglued and evolution disintegrates. Understandably, scientists who are convinced that evolution is beyond
guestion might have difficulty in considering variable decay rates. To do this wouldub&kent to
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admitting that theuniformitarian principlenight be in error, which would be tantamount to agreeing that
evolution could be wrong. My acceptance of evolution had been quite firm; yet | always remained willing to
consider new evidence. Thus ddit feel any inhibitions about continuing my inquiry into radiometric dating
and the crucial question about decay rates.

In the summer of 1962 | was awarded a National Science Foundation Fellowship for three months to attend
the Oak Ridge Institute of Nigar Studies Summer Institute in Oak Ridge, Tennessee. My free time was
devoted to studying about radioactivity and the age of the earth. The following fall | taught phystasnéull

and concurrently pursued graduate studies in physics at the Georgitutasif Technology in Atlanta. The
investigation of radioactive dating techniques was sandwiched between teaching duties and course work.
My attention was increasingly drawn to a tiny radioactive phenomenon found in certain rocks because it was
thought tobe the evidence for the constancy of radioactive decay rates throughout earth history. It

occurred to me that a reinvestigation of this phenomenon might serve as an appropriate thesis topic for the
doctoral degree. Before approaching the physics departncairman with this suggestion, | perused most

of the important scientific reports on the subject. The next three sections are a summary of my initial
findings. [p. 16]

The Puzzle of the Rings in the Rocks

The scientific literature revealed a fascinatstgry that began to unfold in the late 1800's, when improved
microscopes became available. Mineralogists realized the microscope could be a powerful tool to examine
many features of rocks and minerals, hidden from normal view. They especially wantedttoaegh

pieces of rock to learn how the different minerals were interlaced. To accomplish this they learned to
prepare thin, translucent slices of minerals. Mineral specimens that appeared clear of defects with the
unaided eye were now often seen to comtdiny grains of other minerals. Most of these tiny grains aroused
little interest; mineralogists just assumed they were embedded in the host mineral when it crystallized.

Some of the tiny grains attracted attention, not because of their own appearamtédrause of what

appeared around them. Mineralogists saw that these grains were surrounded by a series of beautifully
colored, concentric rings. Under the microscope the tiny ring patterns resembled a miniature archery target,
with the grain at the centeas the bull's eye. Because of their hike appearance and because they

exhibited color variations known as pleochroism in certain minerals, these concentric ring patterns came to
be known as pleochroic halos.

Upon further study mineralogists found thavhat appeared as a series of flat, concentric rings under the
microscope was actually a cross section of a group of spherical shells. To illustrate: If an onion is thinly slice
from top to bottom, the onion rings with the largest diameter will be in dtiee through the center. The eoff
center onion slices will still show the ring pattern, but the diameters of the rings will be smaller. This is
similar to what mineralogists found when they examined adjacent slices of a mineral containing a pleochroic
halo. Thin slices immediately above and below the center grain showed reduced ring sizes when compared
to the slice through the center. This proved that the tdimensional pleochroic halo seen under the
microscope was actually a slice of a group of tinyceotric microspheres.

The presence of the tiny grain in the center was thought to hold the key to the origin of the halos. Some
mineralogists speculated that an organic pigment might have been trapped in the halo center when the
mineral formed, only to difise out later to form tiny colored spheres. However, no one could identify the
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pigment or satisfactorily explain how diffusion could produce multiple spheres. Pleochroic halos defied
explanation until, about the turn of last century, uranium and some o#lements were discovered to be
radioactive. [p. 17]

The Radioactive Nature of the Halos

In 1907 the solution to the halo puzzle came into focus in the geology laboratory of Professor John Joly of
Trinity College in Dublin. Joly was quite familiar wittbhaespecially those in biotite, a dark mica that is
easily split into thin slices. Joly realized the diffusion hypothesis could not explain either thaefirsdd

edges of the halo rings, or their regular sizes. He began to consider a radioactivéoorigenhalos.

By that time scientists knew that uranium is the parent of a radioactive decay chain, with the successive
daughter products being called the members of the chain. This decay chain is shown in Figure 1.1 along wit|
other relevant information Joly was also aware that uranium and its radioactive daughter products decayed
in one of two ways: (1) By ejecting a very light fragment (the beta particle), which causes little damage as it
passes through matter, or (2) by ejecting a much heavier nuflagment (the alpha patrticle), which

interacts rather strongly as it passes through a substance. Because of its light weight the beta patrticle is
easily bounced around and thereby takes a rather unpredictable, zigzag path before it finally come$to rest
matter. The alpha particle, on the other hand, is heavy enough to plow almost straight ahead before it stops.

As Joly thought about which of these particles might be responsible for the halos, doubtless he quickly
realized that the light beta particlesould be unlikely to produce coloration changes in the mica, and that
their zigzag paths could not yield sharp boundaries. The heavier alpha particles seemed much more
promising candidates. Studies had shown that most alpha emitters in the uranium dexayhel different
energies, with the isotop&*U being the lowest. (See Fig. 1.1 for further explanation.)

Was there a connection between the different energies of those alpha particles and the different sizes of the
rings in the halos Joly had observe&ipha particles having different energies would travel slightly different
distances in a mineral. What if some uranium was in the tiny halo center? Could alpha particles from
uranium and its daughters cause enough damage to the surrounding mineral togerdiakel pleochroic

halos?

In a mineral, alpha particles lose their energy quite rapidly through collisions with other atoms. A single
alpha patrticle will ionize about 100,000 atoms along its path of travel, leaving in its wake a short damage
trail which renains as a permanent scar. On an atomic scale the damage to the mineral is so small that by
itself each tiny scar is invisible. Any mineral, such as mica, which contains trace amounts of uranium, will als
contain some [p. 19] alphdamage trails from the nanium atoms that have already decayed. Generally,
however, the uranium atoms are uniformly dispersed throughout the mineral so that the damage trails do
not overlap. Thus, a mineral may be filled with invisible alpamage trails. Even in the instancesem

several uranium atoms, or even several hundred, are close enough to produce overlapping trails, this
amount of overlap is still insufficient to produce noticeable color changes in the mineral.
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[p. 18] Figure 1.1 Glossary of Technical Terms

Radioactive atoms are capable of spontaneously changing, or decaying, to atoms of a different type. A parent radioactive atom decays into a daughter atom n various ways, one of
which 15 by the emission of an alpha (o) particle. Numerous types of radioactive atoms occur in nature. but only three are the initiators of a decay chain For this book the one

beginning with uranium-238 (‘38U in scientific notation) is most important.

The numerical superscript denotes the number of protons and neutrons in the nucleus and signifies how seavy the element 1s. Isotopes of the same element have different masses but
nearly identical chemical behavior—as for example {:BSU and 2”1’:}. An alpha (o) particle has a mass of 4.

Uranium-238 initiates a chain of steps which ends in the element lead (chemical symbol Pb). The L decay chain, as shown below, has some daughters which decay by emitting a
beta (B) particle, which 15 nearly 7400 times lighter than the more massive alpha (o) particle. The type of decay 1s shown by the symbols @ and p.

o 3, o Lo
238 — e 234Th —_ 234P3 — . 234 —_a 230Th — _. 226Rq
~ ~
4] 3
o « o
— - I22Rp — - 2185Pg —  214Ph . 2B — . 214PgT
g ™~
144
20Ph —-—» 0Bj ——p 210Pg —-p 26Ph (stable end product)
~ =
o] B
U-uranium Rn-radon
Th-thorium Po-polonium
Pa-protactinium Bi-bismuth
Ra-radium Pb-lead

The half-life of a radioactive 1sotope 1s the time required for half the atoms in any collection to decay. If 1000 atoms exist at a certain time, then only 500 will remain after one half-
life. after two half-lives only 250 atoms of the original collection will remain, and so forth. Half-life and decay rate are closely related quantities. 1sotopes that decay quickly have

shert half-lives: those that decay more slowly have longer half- lives. At present By s decaying very slowly with a half-life of 4.5 billien years.

In contrast, imagine billions of uranium atoms clusteiredhe tiny grain at a halo center. Alpha particles
ejected from this grain can be compared to the appearance of a vast array of needles stuck into a point. To
Joly it seemed quite plausible that the overlapping damage effects of this sunburst pattdphafparticles
might just be sufficient to produce the coloration seen in a halo. Figure 1.2 illustrates this effect.

Figure 1.2 Sunburst Effect of Alpha-Damage Trails

Sunburst pattern of alpha-damage trails produces a spherically colored
shell around the halo center. Each arrow represents 5 million alpha
particles emitted from the center. Halo coloration inifially develops
after 100 million alpha decays. becomes darker after 500 million. and
very dark after 1 billion.

Only one main question now remained: Did the sizes of the halo rings correspond to the path lengths of the
uranium series alpha partidan mica? Measurements had shown alpha particles from the uranium decay
chain traveled from about three to seven centimeters in air before coming to rest. Joly calculated that in
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mica alpha particles travel only 1/2000 as far as in air. Reducing the redasapath lengths of the

uranium series alpha particles by this factor gave values which did correspond to the ring sizes of one halo
type he had found. The pieces of the puzzle had fallen into place. Joly proposed that alpha emission from th
tiny halocenter could account for both the sphericity and the size of the different shells comprising the
halos. Moreover, the fact that alpha particles do most damage near the end of their paths would explain
why the outer edges of halo rings could [p. 20] bekaarthan the interior regions. Thus Joly specifically
identified uranium and a companion element, thorium, as radioactive elements that could produce
pleochroic halos. Quite appropriately, they later became known as radioactive halos, or radiohalos.

Figurel.3 graphically illustrates the idealized thrdemensional cross section of a uranium halo. Color

photos of uranium halos appear in tiikadiohalo Cataloguédhose photos show five rings of the uranium

halo; these can be accounted for by the eight alpha emitters in the uranium decay chain as shown in Fig. 1.:
Figure 1.1 shows there are also six beta emitters in this chain, but, as just discussed, their interaction with
mica is insufficient to produce harings.

Radi
238 adiocenter 2307y,

(4.19 MeV) (4.68 MeV)
234y 2264,
(4.77 MeV) (4.78 MeV)
210po 222Rn
(5.30 MeV) (5.49 MeV)

218p, 214p,
(6.00 MeV) 1 (7.69 MeV)

238U Halo Cross Section
(338U half-life = 4.5 billion vears)
Figure 1.3 Uranium Halo Cross Section
Idealized three-dimensional illustration of a uranium halo obtained by
slicing the halo through the center. Each halo ring is identified by the

appropriate isotope and its alpha energy in MeV (Million electron
Volts).
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Radioactive Halos and the Decay Rate Question

Radiohalos, small though they were, soon commanded the attention of many scientists who were interested
in questions about the age and origin of the earth. Physicists speculated that halos mighiepiee data

needed to settle the question of whether the decay rate had always been constant. Geologists were vitally
interested in this topic because they wanted to use radioactivity as a means of age determination. The
guestion of the age of the eartias still vigorously debated in some geological circles, and this fact
generated considerable interest in Joly's results on the measurement of uranium and thorium halo sizes.
(For simplicity, the discussion in the rest of this chapter will focus only@aridnium halo.)

The reason for this interest was significant: physicists theorized that halo sizes were directly related to past
radioactive decay rates. It was believed that faster decay rates would produce more energetic alpha
particles, and hence largesized halo rings. Thus, standasided rings were thought to prove a constant

decay rate whereas a deviation in size was thought to indicate a change in the decay rate sometime during
earth history. For many years Joly studied the ring sizes of hatoska believed to represent some of the
oldest geological ages. In 1923 Joly published a report asserting that uranium halos had ring sizes that varie
with age (Joly 1923, 682). The implication was that the radioactive decay rate had varied with time. Of
course this result called into question all the radioactive methods of dating rocks. However, the few
researchers who studied halos later on disagreed with Joly's conclusions. And they seemed to believe that
their own research had nearly settled all remamp questions about the matter. But was this true? Did they
have adequate and comprehensive data? More importantly, were halo ring sizes actually a measure of past
decay rates?

Microscopic Chances

By the end of 1962, the close of my first graduate quaateGeorgia Tech, | concluded that radioactive halos
definitely needed further investigation. | discussed the results of my preliminary study with the physics
department chairman and suggested my work could be expanded into a thesis for my doctoral tlegree.
initial reaction was not very favorable. He felt radioactive dating techniques were almost beyond question
and believed my chances of finding anything new about pleochroic halos were "microscopic.” [p. 22]
Moreover, he was unwilling to give me that ctta of finding anything new. His stated concern was what
might happen if perchance | did succeed. Would the end result of my research be an embarrassment to
Georgia Tech and many of its faculty? He strongly advised me to give up my interest in radiedot\vand

the age of the earth and pursue my doctoral program with a more conventional thesis topic, if | wanted to
continue my graduate program at Georgia Tech.

Fortunately, a year of grace was granted for me to make a decision. To do that | needesstmate the

halos themselves, rather than just read about what other investigators had found. In lieu of teaching in the
summer of 1963 at Georgia Tech, | borrowed funds for a research trip to Dalhousie University in Halifax,
Nova Scotia, where the latéhpsicist G. H. Henderson had conducted a dedadg series of halo
investigations during the 1930's.

This trip proved to be a launching point for an intensive study of radioactive halos and their startling
revelation about the earth's origin.
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Chapter 2.The Genesis Rocks

The halo photographs in Henderson's scientific reports showed much more clearly defined rings than those
reported by Joly. Both investigators had used the dark mica, biotite, in their halo searches. Henderson,
however, had used thinnetlises, and this had given the sharper rings. Henderson's uranium halos were the
very ones needed to make my own measurements. Was his collection of thin sections still available?
Correspondence with the geology and physics departments at Dalhousie wasamtraging. Henderson

had died many years earlier, and most of his halo collection had been lost. It seemed that a trip to Nova
Scotia was the quickest way to obtain more information about the intriguing halos.

The trip was an experience in frugal liviagd for a week it appeared little would come of it. Then, early the
next week, the head of the physics department returned from a brief trip and managed to locate the few
remaining thin sections from Henderson's original halo collection. A few daysigtérnds had almost run

out, but my studies of the thin sections had barely begun. The trip was made a success when it was agreed
the halo specimens could be loaned to me for further study. In addition, the geology department gave me
many fresh specimend mica from their museum collection. | returned to Atlanta, borrowed a microscope,
and set up a makeshift laboratory in my home.

Unfortunately, Henderson's remaining thin sections did not contain the best uranium halos pictured in his
reports. Some with biger ring definition had to be found, and this activity began to consume much of my
time outside of my teaching duties. The mica specimens given to me at Dalhousie became the source
material for my own search. Halos with large centers were common in g@sa@mens, but such halos did
not exhibit the delicate [p. 24] ring structure produced by those with pbk@ centers. Perfect uranium

halos with clearly defined rings were needed to settle the question of varsibéxl halo rings that Joly had
reported. | spent long, tedious hours scanning different pieces of mica, but the perfect uranium halos
remained elusive.

The end of my second year at Georgia Tech was approaching, and the time had come to decide about my
graduate program. My interest in learninige scientific truth about the age of the earth was stronger than

ever. And so was my conviction that radioactive halos might be the key to unlock that truth. At the same
time, the physics department chairman remained firm that research on radioactive Wwakgot an

acceptable thesis topic for my doctoral degree; so | left Georgia Tech at the end of that academic year and
spent the summer of 1964 doing independent research on halos, using my own funds. (Fortunately, my wife
was in total agreement with thidecision.) Savings and borrowed funds do run out, though, and that fall |
became a substitute high school math teacher in the Atlanta area.

The A, B, C, and D Halos

In addition to the uranium (and thorium) halos, Henderson had reported four other typeshvie

designated as simply A, B, C, and D halos. Along with searching for perfect uranium halos, my attention
focused on the D halos. Under the microscope this halo type appeared as a uniformly colored disk with a
somewhat fuzzy periphery. It was only albdalf the size of a fully developed uranium halo; yet it much
resembled a uranium halo in an early stage of development when only the inner rings are visible. | became
curious about Henderson's tentative association of this halo type with an isotoeliofm having a hatlife

of about 1,600 years. (Figures 1.1 and 1.3 show where this isctBa, fits into the uranium decay chain.)
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The micas in which the D halos had been found were thought to be so old that all the original radium should
have died awy; only the stable end product was thought to remain in the centers. Henderson claimed the
radioactivity in the D halo centers halos should be dead, or "extinct." However, no one had shown this was
true, and | decided it was worth investigating. Who kndé¥?Phaps some new information about the age of

the earth would present itself in the process.

The small number of radioactive atoms in the halo centers meant a low rate of-phptiale emission-only

a few particles per month were expected from the uranihalo centers. Autoradiography was the only
technique that could show exactly where an alpha particle originated; hence it [p. 25] was the only
technique which could determine whether the D halo centers were still radioactive. The autoradiographic
experinents required the use of a special photographic emulsion capable of recording the passage of a
single alpha particle. The first step was to split the mica specimen so that the D halo centers were either
exposed on the surface or else very close to it. @Fecimens chosen sometimes contained uranium halos
and one or more of the A, B, or C halos as well.) Step two consisted of pouring a thin layer of this special
emulsion over the exposed surface. Under these conditions, nearly half of all the alphaepagjadted

from the various halo centers would pass up into the alskasitive emulsion; there they would leave very
short trails of ionized atoms. These short trails would remain invisible until the emulsion was developed;
after development they appeareals short black tracks when viewed under the microscope. The emulsion
covered halo specimens were placed in a freezer to insure that the tiny trails didn't fade away during the
severalweek or more storage time.

In the early experiments the emulsion oftshd over the sample during the development process. This
slippage destroyed the exact registration between the emulsion and the halo centers and made it impossible
to know which, if any, of the alpha tracks were actually from the halo centers. A chapgecaedure

remedied this difficulty, and soon | had a technique for maintaining registration throughout the

experiments.

After the emulsion was developed, | sometimes observed a few short alpha tracks radiating from both the
uranium and the D halo centersexpected the tracks from the uranium halo centers, but the tracks from

the D halos were a surprise. Something long held to be a fact was not true: the D halo centers were not
extinct after all. (Later experiments have strongly suggested that the D &adgast uranium halos in an

early stage of development, not really a complete surprise considering their almost identical appearance.) It
had taken a lot of effort to come to this conclusion, but in the world of science it wasn't much of a discovery.
Andit didn't seem to have anything to do with my main interest in the age of the earth.

Unspectacular though they were, | decided to present the results of these initial investigations at the
January 1965 annual meeting of the American Association of PAysckers in New York City. My wife
encouraged me to take this trip, even though it depleted the last of our financial reserves. Some new
acquaintances, Drs. C.L. and A.M. Thrash, learned of this venture and soon after became the primary
sponsors of my re=arch for the next year and a half. This was a difficult time for us, and my research would
surely have ended without their help.

Extinct Halos Intrude on the Scene

For a while it seemed the experiments on the D halos were done for no good purposeobpestt, it
appears they were the most important experiments | could have done at the time. They successfully focusec
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my attention on the A, B, and C halos. Without that focus it is quite possible that my research would soon
have ceased. For over a yeardhdismissed the A, B, and C halos as being unimportant, not worthy of
investigation. Outwardly it seemed that the autoradiographic experiments hadn't shown anything startling
at all. In contrast to the uranium and D halos, there was, with one possibépeac, a complete absence of
alpha tracks from the A, B, and C halos after the emulsion was developed. But it was this general
nothingness that finally attracted my attention; it occurred to me that the radioactivity that produced these
halos really wasxinct! | remembered that Henderson had described these halos in considerable detail and
had discussed extinct radioactivity in connection with them. | now went back and carefully reviewed his
evaluation.

My measurements of the various halo ring sizes cordd his tentative conclusion that the A, B, and C halos
had originated with alpha radioactivity from three isotopes of the element polonium. These three isetopes
polonium-210, polonium214 and poloniunR18 (in scientific notatioA*%Po,%4Po ancd?*®Po)—are all

members of the uranium decay chain. This didn't necessarily mean th&t%e,?*“Po anc?'%Po halos were
generated by polonium atoms derived from uranium, but for reasons to be discussed shortly, Henderson
postulated that this was the case. Heebrized that, sometime in the past, solutions containing uranium and
all its daughters must have flowed through tiny cracks, cleavages or conduits in the mica. Under these
special conditions he proposed that the isotopes necessary to produce the diffgsktium halos would
gradually accumulate at certain points along the path of the solution. Supposedly, after a certain time, a
sufficient number of atoms would be collected for a polonium halo to form.

Earlier this explanation had seemed so plausiblé thmomptly accepted it and almost lost interest in the A,
B, and C halos. However, since the emulsion experiments had shown that their radioactivity was extinct, |
became quite interested in why they were extinct and began to think more critically aenderson'’s
proposed mode of origin. Figures 213 show idealized thredimensional views of thé'°Po,?4Po

and?'®Po halos. (Color photos of these halos appear inRbdiohalo Catalogule

210P0

(5.30 MeV) Radiocenter

(319po half-life = 138.4 days)
(31%Pb half-life = 22 years)

Figure 2.1 210p, Halo Cross Section

Idealized three-dimensional illustration of a 2!°Po halo obtained by
slicing the halo through the center. Each halo ring is identified by the
appropriate isotope and its alpha energy in MeV (Million electron
Volts).
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Radiocenter

210p, 214p,
(6.30 MeV) (7.69 MeV)

(21%Po half-life = 164 microseconds)
(21Pb half-life = 26.8 minutes)

Figure 2.2 214p, Halo Cross Section

Idealized three-dimensional illustration of a 21*Po halo obtained by
slicing the halo through the center. Each halo ring is identified by the
appropriate isotope and its alpha energy in MeV (Million electron
Volts).

210P0
(5.30 MeV) Radiocenter
214p,, 218p,,
(7.69 MeV) (6.00 MeV)

(218Po half-life = 3 minutes)
Figure 2.3 218p, Halo Cross Section

Idealized three-dimensional illustration of a 2!3Po halo obtained by
slicing the halo through the center. Each halo ring is identified by the
appropriate isotope and its alpha energy in MeV (Million electron
Volts).
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Coud Henderson's hypothesis for the secondary origin of polonium halos be tested? He had suggested this
should be done. His entrance into Canadian defense work during World War Il and his death soon afterward
prevented him from doing the tests himself. | laggto examine polonium halos closely and paid special
attention to why Henderson felt it was necessary to explain polonium halos by some sort of secondary
mechanism. Of course! The reason was the vast difference in the decay rate, or average life speer) bet

the uranium atoms and the polonium atoms. Any hypothesis proposed for the origin of the polonium halos
had to take this difference into account. On the average, uranium atoms are now decaying so slowly that it
would take 4.5 billion years for half tifem to undergo radioactive decay. In contrast, the three isotopes
responsible for the origin of the polonium halos, nam&fPo,?“Po and?'®Po, decay far more rapidly. Their
brief [p. 29] life spans present some unique problems in formulating a seattisfahypothesis for the origin

of the respective halos.

The following synopsis, showing what types of radioactivity fit into evolutionary model of the origin of our
planet, will enable the reader to more readily grasp the significance of these problems.

Modern Cosmology and Extinct Natural Radioactivity

According to the evolutionary Big Bang scenario, our planet began as a hot molten sphere several billion
years ago. Cosmologists admit that the Big Bang, if it occurred, could have produced only hydy@geh (H
helium (He) and that the earliest stars were composed of just these two lightest elements. They assume the
heavier chemical elements, of which the earth is mostly comprised, originated in thermonuclear reactions
(nucleosynthesis) in the hot interiods various stars. Supposedly these elements were ejected into space
when these stars later exploded as supernovae. They further believe that the newly synthesized elements
from one or more supernovae eventually reaccumulated to form vast interstelladslofigas. It is assumed
that one of these clouds later condensed to form the primeval sun and then the embryonic planets of our
solar system. Cosmologists believe a long time elapsed between nucleosynthesis and the formation of the
primordial earth. Andhey also think a certain kind of radioactivity can reveal the approximate length of this
period.

In particular, they envision that some radioactive elements formed at nucleosynthesis decayed so slowly
that significant fractions of the original amounts hagvived to the preserturanium and thorium are
examples. They also believe, however, there were other elements whose decay was slow enough for them
to be initially incorporated into the primordial earth, but which have almost completely decayed away
during the last several billion years. Extinct natural radioactivity is the term used for this special category of
radioactive elements. Scientists have diligently sought for extinct natural radioactivity in various rocks
because they think it could provide apper limit on the time interval between nucleosynthesis and the
formation of the primordial earth. Because they believe this interval was tens or hundreds of millions of
years long, they have searched for certain long-lii@f(tens of millions of yeaysadioisotopes in Earth's

crustal rocks. One isotope of plutonium (not to be confused with polonium) with difeadf 83 million

years has been found and accepted as extinct natural radioactivity because it fits in with the Big Bang
scenario. (Moderna@smologists would [p. 30] consider it useless to look for decay products of relatively
short halflife radioactivity, for in their view it would be impossible for there to be such evidence of extinct
natural radioactivity.)
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The Enigma of the Polonium Halos

The polonium halos in granites present a unique challenge to the evolutionary view of earth history because
their origin can be traced directly to certain known isotopes, none of which have lontiMeslf Figure 1.1

shows that’'°Pb anc?19Bi, whose regective halflives are 22 years and 5 days, successively beta decay

to 219Po, the alpha emitter whose hdife is 138 days. Because beta decays do not cause coloration, this
means &1%Po halo radiocenter could have initially contained any one of thessettsotopes, and &°Po

halo would still have resulted. Likewise, Figure 1.1 shows t&&Pa halo could have initially contained the

beta emitters?*4Pb, or?'*Bi, whose respective hdifres are about 27 minutes and 20 minutes, or the alpha
emitter 214Po, whose halfife is 164 microseconds. There is no beta progenitoff&o; so the'®Po halo

must have originated with this isotope, whose Hi# is just three minutes.

Clearly, any of these isotopes which might have formed in a far distantrsoygewvould quickly have

decayed away. Never by any stretch of the imagination could they have survived the eons that supposedly
elapsed before the hot primeval earth formed. Even in the hypothetical situation where polonium isotopes
are imagined to initidy exist on the primeval earth, they would never survive the hundreds of millions of
years presumably required for its surface to cool down and finally crystallize into gtgpéeocks. Thus
conventional geological theory considers it impossible foopioim to be a primordial constituent of Earth's
granite rocks.

This impossibility is what motivated Henderson to propose a secondary origin of polonium from uranium.
Henderson classified polonium halos as extinct only in the sense that the poloniumhaltheenters had

already decayed away. Never did he hint that polonium halos might represent extinct natural radioactivity,
and for over a year and a half neither did this possibility once enter my mind. | simply assumed Henderson's
idea for a secondary @in for them was correetthere seemed to be no alternative. Nevertheless, | was
puzzled by the fact that in most cases there was no visual evidence of a concentration of uranium near the
polonium halos.

Even more puzzling was how the various poloniumoiges would be expected to separate to form the
different halo types. Technologically, [p. 31] separation of isotopes is quite difficult because they have
almost identical chemical properties. And something else bothered me: Henderson's theory of polonium
halo formation primarily involved uranium solutions flowing along tiny conduits or cleavages in the mica. |
found, however, polonium halos were also visible in clear areas that were free from those defects. The
coloration that | expected to see if uraniunadhflowed through those areas was generally absent. It was a
curious situation. Was it possible that uranium flowed through the mica without leaving a trail of coloration
to mark its passage?

About this time a special acid etching technique was discovitradwvas capable of locating very small
amounts of uranium in mica. Application of this 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 concentration of uranium in or near the halo centers in the clear areas. All my
attempts to confirm Henderson's hypothesis for a secondary origin of polonium halos had failed. It seemed
that polonium halos had not originated with radioactivitgrdved from uranium. But what other possibility

was there? It was most perplexing, like having the solution to a problem but not knowing exactly what the
problem was.
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Polonium Halos: A Revolutionary New Interpretation

One spring afternoon in 1965 | was exaing some thin, transparent sections of mica under the

microscope, a task which had been my main research occupation for over a year. Winter had begun to fade,
and on that particular day | had moved the microscope to the living room. The afternoon ammrae

through the front windows provided a more conducive atmosphere for contemplation than the shadowy
back room that normally served as my laboratory. Again | puzzled over the origin of some beautifully colorec
polonium halos. The conflicting requirementoncerning their origin continued to mystify me. According to
evolutionary geology, the Precambrian granites containing these special halos had crystallized gradually as
hot magma slowly cooled over long ages. On the other hand, the radioactivity winidhged these special
radiohalos had such a fleeting existence that it would have disappeared long before the hot magma had
time to cool sufficiently to form a solid rock. It was a true enigma. Would | ever resolve it?

Looking up from the microscope | beca aware that our home was quietour three boisterous young
children were asleep. | wondered what they would think if they were old enough to understand what my
research was all about.

Back to work. Again | peered through the microscope and could viedlpaonium halos in the thin
sections of mica. At that moment the following verses in the Bible flashed through my-ramal
immediately triggered some awesome questions:

By the word of the Lord were the heavens made; and all the host of them by the bfé@hmouth.
For he spake, and it was done; he commanded, and it stood fast. (Psalm 33:6,9)

Was it possible that the granites had not crystallized out of a slowly cooling magma? Was it possible that the
earth had not begun as a molten sphere? Was it g@aassible that the chemical elements of our planet were

not the result of nucleosynthesis in some distant supernovataball instead were created instantly when

the Creator spoke this planet into existence?

Were the polonium halos mute evidence of estimatural radioactivity? Was, then, the haife of 2%Pa
just three brief minutes the measure of time that elapsed from the creation of the chemical elements to the
time that God formed the granites?

In my search for the truth about the age of the eatthad | discovered evidence for its instantaneous
creation?

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

| was stunned by these thoughts. Doulsiethere were trillions of polonium halos scattered throughout the
Precambrian granites around the world. If each one was evidence for creation, it was staggering to think
how vast and pervasive this evidence really was! What would its effect be on rauiio@red geologic
calculations of the age of the earth? How might it affect the way that scientists viewed evolution? Gradually
| realized the tremendous implications.
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The Impact of Creation on Evolution and the Age of the Earth

Confirmed evolutionists breve that by objective scientific investigations they have been able to fit together
numerous pieces of scientific data from [p. 33] astronomy, geology, and biology to construct the beautiful
mosaic of evolution. The glue which holds this evolutionary measgether is thauniformitarian

principle.In reality thisprincipleis only an assumption that the cosmos, including the earth and life on it,
evolved to its present state through the unvarying action of known physical laws. It is the foundation of all
radiometric and geological dating methods. Without it there is no basis for assuming that radioactive decay
rates have been constant and thus no basis for believing the earth is billions of years old.

Nor is there any basis fgeological uniformitarianismthe assumption that present rates of accumulation,
decomposition and erosion have been constant throughout earth history. After all, geological processes are
governed by physical laws. Since valid scientific evidence for an instantaneous creation ctatradi

the uniformitarian principlejt must also contradicgeological uniformitarianismlhus the adhesive for all

the interlocking pieces in the evolutionary scenario dissolves, and the mosaic falls apart.

Nowhere is this disintegration more apparent thiarnthe area of time. Unambiguous evidence for creation
falsifies all aspects of the theory of evolution because it invalidates the basis for the radioactive dating
techniques thought to support a great age of the earth. In particular, an instantaneousocreathe

granites collapses several billion years of earth history to almost nothing. Comparison of Figure 2.4 (a) and
(b) shows how evidence for creation results in a reassignment or elimination of some of the major events in
the evolutionary scenariand a drastic telescoping of the time intervals. The billions of years believed
necessary for the earth to evolve from some nebulous mass simply evaporate when confronted by such
evidence. The essential time element needed for evolution to occur justhemis

Primordial and Secondary Rocks

If most of evolutionary time had vanished, there had to be another framework of earth history. Using
different premises, could the Genesis account of creation and a worldwide flood provide such a framework?
The basementocks of the continents, the Precambrian granites, would be classed among the primordial
Genesis rocks of our planet. And what about the vast rock formations that had been laid down by the action
of water—those that contain plant, animal, and marine fos8iEvolutionary theory held that it took

hundreds of millions of years for all these sedimentary rocks to accumulate and millions more for erosion to
carve out scenic wonders such as the Grand Canyon. But these conclusions were higgelbgical
uniformitarianism.[p. 34] If that assumption was incorrect, then | had to ask: Had the major sedimentary
formations on the earth's crust resulted from singular, catastrophic events rather than uniformitarian
processes? If different premises were used, was isfiibs that the raw data from geology could also fit into

a creation framework of earth history that included catastrophism?
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Figure 2.4 Models of Origins

(a) Based on Evolution (b) Based on Creation

Ideas like these would not have occurred to me ten years earlier. Admittedly, my interest in pursuing this
research was sparked lIspme philosophical questions concerning the Genesis account of earth history, but |
determined to be faithful to the scientific evidence no matter where that led me. These new ideas
concerning polonium halos would have to meet scientific standards. Tlyesare guarantee that bias was

not creeping into my work would be to study this phenomenon as objectively as possible and present the
results in welknown scientific journals. The scientific community attempts to guard itself against bias by
publishing eperimental results in its refereed literature. Such a forum would enable my data to be
scrutinized carefully by researchers from many disciplines, and any errors in methodology or principle would
be discerned.

If polonium halos in the granites were paittbe evolutionary development of the earth from the Big Bang,
they must be explainable on the basis of established physical laws; their origin would have to be traceable tc
the effects of known chemical elements. | reasoned that, even if | failed to enemidence for a

conventional explanation, my suggestions of a rapid crystallization of the Precambrian granites would afford
other researchers an opportunity to respond with contrary evidence, if such existed.
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To obtain some informed feedback on my ideassoon as possible, | decided to write up the essential
details and thereby obtain private critical reviews. Dr. Robert Page, then Director of the Naval Research
Laboratory in Washington, DC, agreed to have some of his staff examine the manuscripn3éresas of

their opinion was that, if these ideas were published in the open scientific literature, they "should certainly
create comment and some hard analysis which is all to the good." | was encouraged that the mystery of
the origin of the polonim halos might yet turn into a real adventure in science.

Precambrian GranitesThe Genesis Rocks

Tentatively, | identified the Precambrian granites as primordial (or Genesis) rocks because they (1) contain
the polonium halos, (2) are the foundation rocKsloe continents, and (3) are devoid of the fossils seen in
sedimentary rocks. Such granites are coarsely crystalline rocks composed primarily of thelbgdd

minerals quartz and feldspar, and smaller amounts of biotite and hornblende. | would néedctreful

when referring to granites because geologists often used this term to cover a variety of rocks, some of whicrl
are not at all similar to the Precambrian granite shown in Figure 2.5.

Figure 2.5 A Precambrian Granite from Finland

It was interesting to learn that the origin of the Precambrgranites (hereafter referred to as simply

granites) had been a controversial topic in geology for many decades. One school of geologists speculated
that granites, especially the massive formations known as plutons, had crystallized at great depths from
slow-cooling magma. The opposite school held that the granites had resulted from recrystallization of pre
existing, deeply buried sedimentary rocks. Eventually both views had become accepted as possible
explanations for different types of granites. Yet thavas no experimental "standard" by which to judge the
relative merits of the two views. There was no direct proof of either hypothesis because massive granitic
plutons had never been observed to form. Neither had sedimentary rocks such as limestonegdstosas

been observed to transform into a granite. So, in practice there was no compelling experimental evidence
that proved either view was correct.

| reasoned that if the polonium halos in the granites were primordial, it logically followed that théega

must also be primordiaHthey must be Earth's Genesis rocks. It seemed that a crucial test of this idea hinged
on determining whether the polonium halos in the granites were derived secondarily from uranium. If more
exhaustive experimentation faile@ treveal a secondary origin of those halos, then the primordial
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hypothesis would remain intact. The research | had in mind would require very expensive modern laboratory
facilities. My longerm goal was to conduct idepth research and disseminate the uits through

publication in the world's leading scientific [p. 37] journals. Possibly this might be a difficult task because of
the strong evolutionary stance of these journals. In the summer of 1965 my-trartgoal was to generate

the necessary interégor funding that further work.

Were the polonium halos the fingerprints God left to identify the Genesis rocks of our planet? This question
provided the driving, motivating force behind all my research.
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Chapter 3: The Genesis Rocks

By late 1965 my ingtigations of polonium halos had yielded some results that could be submitted for
publication. It seemed prudent, however, to begin with another phase of my research which concerned
some puzzling, abnormally large halos. | submitted a repofplied Phgics Lettersa journal known for

rapid publication of new and interesting results in physics. It successfully passed peer review (the screening
process used to decide the suitability for publication), and was published early in 1966 (see Gentry 1966a in
the References).

Misfits in the Evolutionary Mosaic

Soon afterward | submitted my experimental results on polonium halos for publication to the same journal.
Near the end of the manuscript | included the following suggestion about the origin of polonios hal

... Itis difficult to reconcile these results with current cosmological theories which envision long time
periods between nucleosynthesis and [the earth's] crustal formation. It is suggested these [polonium] halos
are more nearly in accord with asmological model which would envision an instantaneous fiat creation of
the earth.

| had been naive enough to think that something this straightforward might pass peer review. It didn't. The
editor sent the referee's comments, quoted below in their entyreb me. The "X X x X"'s were substituted by
the editor in lieu of certain remarks made by this referee.

The author appears to be a perfectly competent technician who does not understand or employ the
scientific method. He has observed certain [p. 39] plraena (halos with anomalous radii) and has
considered certain explanations and rejected them. To illustrate his logic, | quote from théoHeaxst
paragraph of his cover letter, " . many of these variant halos cannot be accounted for on the basis of
hydrothermal mode of formation... and hence they do represent extinct natural radioactivity from the
cosmological standpoint.” Failing to think of any other possible explanations, he concludes that the earth
was formed by instantaneous fiat. In oneW he implicitly rejects all the carefully accumulated evidence of
decades which is in complete conflict with his remarkable conclusion.

He is undoubtedly well aware of the findings of the modern science of geochronology. The scientific
approach would bed use all these results to his advantage and try to find a compatible explanation.
Without going into a long harangue about "pseudoscience,” let me simply say that x x x X, and | regard the
reasoning displayed in this manuscript in its present form as uthyaf publication. The experimental
observations, minus any wild speculation, might be appropriately reported in a journal siidtas.

Uncomplimentary comments aside, there was one positive note. The reviewer did concede that my
investigations mighinerit publication in the weltespected British scientific journilature,if the "wild
speculation,"” i.e., the implications for creation, were omitted from the manuscript. This experience taught
me a valuable lesson: | was going to have to be more cauibout expressing the implications of the
polonium halos if my results were to be published.
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A New Affiliation and Better Research Opportunities

Clearly my manuscript would have to be revised before sendingNatare.Possibly more experimental

work needed to be done. In theneantime,| decided to present my results on polonium halos at the 1966
annual spring meeting of the American Geophysical Union in Washington, DC. This was a national meeting
attended by thousands of earth scientists. Only a smathiner heard my presentation; nevertheless this
occasion served to bring my results before the scientific community in a limited way. Perhaps more
importantly, at that time at least, this presentation became known to the science faculty at Columbia Union
Cdlege in nearby Takoma Park, Maryland. They expressed interest in my affiliating with Columbia Union
College to continue my research. This new affiliation was effective in July 1966. It was a most welcome
change. Acquisition of a quality research microscapd freedom to use the standard laboratory facilities
available there made it [p. 40] considerably easier to pursue my investigations. The supportive attitude of all
the science faculty, especially Dr. Don Jones, was a source of great encouragement.

Addtional experimental results were soon obtained. These were incorporated into a revised manuscript and
sent toNature.By leaving out any direct reference to implications for creation, this manuscript successfully
passed peer review and was published inlgd®67 (Gentry 1967). Using the same strategy | submitted
another manuscript on halos tBarth and Planetary Science Lettens nternational earth science journal
published in Amsterdam; this manuscript was also accepted and subsequently appearsdonrthal late

in 1966 (Gentry 1966b).

Although research on halos occupied most of my time, my general interest in the age of the earth had led
me to preliminary investigations of carbdr fossil dating. In fact, as early as 1965 my attention was
attracted to a report inNatureconcerning the possible carbe buildup in the atmosphere resulting from
the 1908 Tunguska meteor explosion in Russia. My investigations of this topic were summarized in a
manuscript | submitted for publication tdature.The mamiscript successfully passed peer review and was
published in September of 1966 (Gentry 1966c).

Extended Peer Review and Controversy

| realized my 1967 report iNatureon polonium halos had not settled the question of their origin in the eyes
of my scienfiic colleagues. To more accurately test whether polonium halos were of secondary origin, |
needed a method that would allow me to determine whether uranium solutions had ever passed through a
specimen of mica. A newly discovered techniqgue made this evafupbssible. It was based on the fact that

an atom decaying by alpha emission leaves a very tiny damage pit when the nucleus of the atom recoils intc
the mica. By etching the mica with acid, these tiny pits could be enlarged sufficiently to become visible
under the microscope. Thus, any uranium solution which might have supplied radioactivity for polonium
halos in a piece of mica, must also have produced numeaddgionalecoil pits from those radioactive

atoms which decayed in transit. (All mica speamsibave a background density of damage pits from trace
amounts of uranium.) On this basis the mica specimens containing polonium halos should have a higher
damagepit density than the adjacent areas which are devoid of polonium halos. However, a lorgydferie
experiments showed no difference in the density of damage pits between the two specimens. [p. 41] These
experiments provided evidence against the secondary origin of polonium halos in mica.
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| wrote up these new results and submitted them for publicatin Sciencea journal with an outstanding
reputation among all scientific disciplines. My first draft, submitted in May 1967, concentrated on the
experimental results and contained only oblique reference to any implications. As usual, two anonymous
referees were chosen to review the manuscript. Referee A approved the manuscript. Referee B wanted
more explanation about how polonium halos in granites had originated. My revised manuscript was
somewhat more explicit, for | suggested that

the experimental edence indicates the inclusions of the polonium halos contained the specific alpha
emitters responsible for the halos (or possibly in certain cases beta decaying lead precursors) at the time
when the mica crystallized, and as such these particular haloesept extinct radioactivity.

Reviewer B objected to this statement, claiming that | had proposed a "very weak and contradictory
argument,” and said the manuscript should not be accepted. However, since this referee had not criticized
the experimental datal had the opportunity to ask for further consideration. After some discussion with the
editorial office, it was agreed that the manuscript could be revised and that different referees and D) would
be selected.

My next revision avoided direct referencesthe contradiction which polonium halos in granites pose to the
conventional view of earth history. Instead the implications were phrased in the form of a series of
guestions. After some delay, | learned referee C had approved this revised manuscrifup&bywere high
that referee D would do likewise.

Soon | received another letter from the editorial office, stating that referee D had raised some serious
guestions which had to be answered before the article could be published. Reviewer D had made some
penetrating observations about the possible meaning of my results: Did they suggest a radically different
model for the origin of the earth? Part of his review reads as follows:

Gentry proposes in this and previous papers that "extinct radioactivity" isoresple for halos whose

"parents" are polonium and/or lead isotopes with héilfes ranging from 3 minutes to 21 years, and it is

clear that he means "extinct natural radioactivity" by his statements that "the inclusions of the polonium
halos contained thepecific alpha emitters responsible for the halos (or possibly in certain cases beta
decaying lead precursors) at the time when the mica crystallized,” and "it is not clear just how the existence
of short haltlife radioactivity may be reconciled with eant [p. 42] cosmological theories which envision

long time spans between nucleosynthesis and crustal formation." Does he mean to imply that current
cosmological (and geological) theories are possibly so wrong that all of the events leading from galactic,
even protosolar, nucleosynthesis to the formation of crystalline rock minerals could have taken place in a
few minutes?

Of course the answer was yes! It was gratifying to see the experimental data spoke so loudly that the
implications of polonium halaas extinct natural radioactivity could not be overlooked. Figure 2.4(a)
illustrates the evolutionary meaning of extinct natural radioactivity and Figure 2.4(b) illustrates the creation
implications of polonium halos as extinct natural radioactivity. Desgitidence to the contrary, referee D
concluded that Henderson's model of secondary polonium halo formation must somehow be correct. The
tenor of his comments made it seem futile to request further consideration of my manuscript. Yet one
aspect of his regpgnse compelled me to persevere.
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A seldom violated rule of the peer review process is that the scientists who act as referees remain
anonymous to the authors of the submitted manuscripts. But this reviewer actually requested the editorial
office to make hisilame and address known to me. On the reviewer's statement form he even invited me to
contact him directly. Encouraged by his frankness, | telephoned him immediately.

At the very outset of this first conversation he asked my opinion of the implicatiopslafium halos in
granites. Such a direct question deserved an equally direct response. | replied that they seemed to be
evidence for creation. Surprisingly enough, he didn't hang up! Instead, this-wertvned authority in
radiometric dating continueda ply me with incisive questions over the next hour. At the end of the
conversation he was sufficiently impressed with the evidence to suggest that certain other experiments be
conducted to enable him to further evaluate the implications of my work. Thesktional experiments

required research equipment not available at Columbia Union College.

Initial Experiments at Oak Ridge

A search for the necessary facilities led me to inquire at the Oak Ridge National Laboratory in Oak Ridge,
Tennessee. Years beforehile | was still in Atlanta, a staff scientist, Roger V. Neidigh, had kindly assisted in
getting some experiments done at this outstanding research complex. | was again extremely fortunate that
another Laboratory scientist, John W. Boyle, took a persiatetest in arranging for the additional
experiments then [p. 43] needed. Without his cordial and very able cooperation they could not have been
done.

With the results of these new experiments and a newly revised manuscript in hand, | visited referbis D at
own laboratory. This faiminded colleague made an exhaustive study of the new results and concluded that
polonium halos in granites were more perplexing than he had first thought to be the case. The lack of
evidence to support the hypothesis that theriginated from some secondary source of uranium puzzled

him. He indicated a willingness to consider this revised manuscript for publication provided there was no
mention of the possibility that polonium halos may have originated with primordial poloniums report,

"Fossil Alph&Recoil Analysis of Variant Radioactive Halos," was subsequently published in the June 14, 196¢
issue ofSciencéGentry 1968; Appendixthis notation indicates the report cited is also reprinted in the
Appendix).

An Invitationto Join a National Laboratory

In addition to my research on polonium halos, | had continued to study some unusual halo types known as
the dwarf and giant halos. Their rarity and uncommon sizes suggested they might have originated with an
unknown type of rdioactivity. In late 1968 the U.S. Atomic Energy Commission (AEC) first became aware of
my research on dwarf and giant halos through a contact | initiated with the scientist who was then Chairman
of the AEC. Subsequently, arrangements were made for mevéoagseminar on my research at the

Lawrence Radiation Laboratory (now the Lawrence Berkeley Laboratory) and the Oak Ridge National
Laboratory (ORNL). Both laboratories were among several around the world which were then initiating a
search for superheawiements—chemical elements with atomic weights heavier than any previously
discovered in nature. Because the dwarf and giant halos seemed to be evidence of unknown radioactivity, |
was invited to affiliate with ORNL as a guest scientist and join theneingbarch for superheavy elements.

This oneyear opportunity, which stretched to thirteen years, greatly accelerated my research.
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Before joining the Oak Ridge National Laboratory the AEC wrote letters of introduction enabling me to visit
two well-known Seiet scientists who were involved in the search for superheavy elements. My trip to the
Soviet Union in the spring of 1969 included stops in Moscow and Dubna, where the Soviet nuclear
laboratory equivalent of ORNL is located.

My move to ORNL occurred inyJd969. By 1970 | had completed a series of new experiments on giant

halos using the advanced scientific instrumentation available there. A manuscript detailing those results was
prepared for publication. After it passed the standard internal review me@ ORNL, it was submitted

to SciencaVith minor revisions this report was published in August 197@aant Radioactive Halos:

Indicators of Unknown AlpRRadioactivity?'(Gentry 1970; Appendix). Eight possible explanations for the
origin of the gianhalos were examined, but at that time none, including superheavy elements, could be
identified as the final solution. The origin of the giant halos remained an enigma, and this attracted attention
to my research.

Search for Halos in Lunar Rocks

Soon afterjoining ORNL as a guest scientist, | submitted a proposal to the National Aeronautics and Space
Administration (NASA) to search for halos in rocks returned from the Apollo 11 mission to the moon. This
proposal was accepted by NASA, and a search was malde tbfin sections of the lunar rocks then

available. No halos were found. This is not surprising when one considers that the minerals which most oftel
contain halos (in earth rocks) are generally absent from the lunar rocks returned on the Apollo miksions
addition, most of those lunar rocks had recrystallized from molten material produced by meteorite impact.
Any halos, if they had existed, would have been destroyed in this process. My summary report on these
investigations was published in tiRroceethgs of the Second Lunar Science Confer@estry 1971a).

Polonium Halo Analysis

The same advanced analytical techniques employed to study the giant halos were also adaptable to the
study of polonium halos. Most of my earlier research on polonium hadsiivolved the optical

microscope, in combination with chemical etching and neutron irradiation techniques. These procedures
were quite useful in showing that uranium was generally absent around the polonium halos, but they could
not reveal the compositio of the halo centers. With the equipment available at ORNL, | analyzed the
centers of the halos, the tiny specks where the radioactive atoms themselves were originally encased. Using
advanced mass spectrometry techniques | discovered that polonium hdilocenters contained a

composition of the [p. 45] chemical element lead which was different from any previously known. This new
type of lead, greatly enriched in the isotop¥Pb, could not be accounted for by uranium decay; yet it was
exactly that expead on the basis of the decay of polonium in the halo center. These experimental results,
along with others obtained on the puzzling dwarf halos, formed the basis of another report published

in Sciencen 1971 (Gentry 1971b).

| expected the discovery of thnew type of lead in polonium halo radiocenters to attract more attention to

my work on polonium halos than my previous reports. Evidence that this had happened came in 1972 when
received an invitation to contribute a review article on radioactive h&doshe Annual Review of Nuclear
SciencdARN$ My review article was published in the 1973 edition (Gentry 1973)ARNSrticle briefly
discussed (1) limitations in the original arguments used to establish a uniform radioactive decay rate over
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geologcal time, (2) characteristics of a number of unusual types of radioactive halos (dwarf and giant halos)
whose origin was still under investigation, and (3) evidence for the existence of primordial polonium halos
featuring the results of my most recent expeaents at Oak Ridge. In that article | again drew attention to

the implications associated with their existence:

Now the reason for the various attempts to account for Po halos by some sort of secondary process is quite
simple; the haHives of the respetive Po isotopes are far too short to be reconciled with slow magmatic
cooling rates for Pdearing rocks such as granites (t¥2 = 3 mirfféto). (Gentry 1973, 356).

A Novel Theory of Polonium Halo Origin

About the time that | was preparing thERNSeview article, a colleague who had become interested in my
work privately suggested an alternative explanation of polonium halos. He speculated that an uncommon
(isomeric) form of radioactivity might have been the source of the polonium. Some colleaguessaad |

mass spectrometry techniques to investigate this possibility but found no experimental evidence to support
it. (Chapter Ecites the results of a renowned nuclear physicist who later excludedstmeer hypothesis on

the basis of his theoretical studies.) Our results were publishéthtarein August of 1973 (Gentry et al.

1973; Appendix). The following quote from that report shows how attention was again focused on the
implications of the polonim halos in Precambrian granites:

... A straightforward attempt to account for the origin of these Po haloes by assuming that Po was
incorporated into the halo inclusion at the time of host mineral crystallization meets with severe geological
problems: the haltlives of the polonium isotopes (t¥2 = 3 min #§iPo)are too short to permit anything but

a rapid mineral crystallization, contrary to accepted theories of magmatic cooling (&estry et al. 1973,
282—talics mine)

Suggesting a rapid synthesikthe earth's basement rocks was like raising a red flag before some of my
colleagues. Such statements invited scientists to refute my results if it could be done.

Objections Refuted

Indeed, even as the experimental work for this reporNaturewas undeway, three scientists were
preparing to contest my results on polonium halos in granites. Their report appeared in the June 22, 1973,
issue ofScienc€Moazed et al. 1973). The following quote shows the nature of their objections:

We now report the resuft of a series of measurements made on poloniype halos. Our measurements

do not support the polonium halo hypothesis. We cannot definitely rule out the existence of polonium halos,
but it appears that there is no evidence requiring, or even firmly sstygg their existencdt was realized

very early that their existence would cause apparently insuperable geological problems since the relevant
polonium halflife is of the order of minute®olonium halos would require that the polonium atoms become
part of the inclusion within minutes of the formation of the polonium and that in this very short time the
polonium must be so far removed from the parent uranium mass that its presence or location is no longer
evident. (Moazed et al. 1973, 12#2talics mine)
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The issues had begun to focus. These scientists saw that polonium halos in granites presented "apparently
insuperable geological problems" to the conventional view of earth history. To protect this view they
suggested that polonium halos might not evexist, claiming instead they might just be uranium halos.

A later review of my work, "Mystery of the Radiohald?¢'search Communications Netwagtly noted the
futility of their effort to eliminate polonium halos from the granites:

[p. 47]

To date therehas been only one effort to dispute Gentridentificationof polonium halos. As it turned out,
that effort might better never have been written, the authors having been impelled more by the worry that
polonium halos "would cause apparently insuperablelggical problems,” than by a thorough grasp of the
evidences. .. (Talbott 1977, 6-emphasis his: Appendix)

In preparing my reply to the Moazed et al. report | spent months studying uranium and polonium halos, both
in mica and in another mineral, fluoeit TheRadiohalo Catalogusee Contents) shows photographs of a
variety of those halos. Fluorite sometimes occurs along with mica in tiealtsd granitic pegmatites-

regions within granites where cryas of different minerals can be quite large (several feet long in certain
instances). The polonium halos in fluorite are virtually identical to their counterparts in mica. Sometimes
they occur along tiny cracks and fissures and sometimes in regionsdraerfineral defects. Polonium

halos in fluorite in defecfree regions are significant because this mineral does not exhibit the perfect
cleavage property of mica. Since no cleavages exist for uranium solutions to have flowed in a laminar fashio
through fuorite crystals, this excludes the possibility that polonium halos in defect regions could have
originated secondarily from uranium daughter radioactivity. This is the same conclusion reached earlier in
this chapter when the origin of polonium halos incanwere investigated using alpiecoil technigues.

A number of new experimental techniques were incorporated into my response to the 1973 report of
Moazed et al. A variety of experimental results, obtained with particle accelerators and a scanningielectro
microscope equipped with-say fluorescence capabilities, formed the basis for unambiguously identifying
three different types of polonium halos in granites. | elaborated on a new standard fostzalo
measurements to show conclusively that poloniumdsadire easily distinguished from uranium halos by

their ring structure. Electroinduced, xray fluorescence analysis of selected uranium and polonium halo
centers confirmed this difference: the uranium halo centers showed considerable amounts of urardum a
only a small amount of lead, whereas the Po halo centers showed only the lead.

| submitted the manuscript t&ciencealetailing the results of these experiments. After some revision it was
published in April 1974 (Gentry 1974; Appendix). It containgdahewing statements about an alternative
framework of earth history:

... Itis also apparent that Po halos do pose contradictions to currently held views of Earth history.
... A further necessary consequence, that such Po halos could have forméttlomlyost rocks underwent

a rapid crystallization, renders exceedingly difficult, in my estimation, the prospect of explaining these halos
by physical laws as presently understood. (Gentry 1974, 62)
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... The question is, Can they [Po halos] bdagxed by presently accepted cosmological and geological
concepts relating to the origin and development of Earth? (Gentry 1974, 66)

| stated these implications plainly, thus inviting my scientific colleagues to challenge the evidence; however,
no one respnded to this report.

The Spectacle Halo

During a routine examination of a mica specimen from the Silver Crater Mine near Faraday Township in
Ontario, Canada, | discovered a most unusual pattef%b halos. In the more than 100,000 halos which |
had examined under the microscope, none had even faintly resembled the connecting circular patterns
observed in this "spectacle halo" (a photograph of which is shown in Figure 3.1 ancdHadluhalo

Catalogug. Incidentally, the shape of this special halo is completely different from any of the known
crystallization patterns, all of which yield minerals with straight edges. No mineral crystallizes in circles; yet
for some reason the radiocenters of the "spacte halo" did. From its appearance it was the crown jewel of
halos. If single or small groups of polonium halos had defied explanation by conventional scientific
principles, it was certain that the intricate array of polonium halos in the "spectacle baidd only further
compound the problems of explanation. Because of its special value, a variety of analytical techniques were
used in some exhaustive studies of this special halo pattern.

The experimental results on this unique halo, obtained in collatiam with several of my colleagues, were
first submitted for publication t@seophysical Research Lettarshe spring of 1974. In this manuscript |
made some explicit remarks about the constraints which polonium halos place on cosmological theories.
Onereviewer recommended that the manuscript be rejected, while the other recommended that it should
be published. The latter made the rather astonishing comment that the experimental results'were
indeed impossible to understand in terms of known nughgsics and geochemistryt' spite of this

remark the editor rejected both this manuscript and the revised version.

P Lot~
Figure 3.1 Spectacle Halo in Mica from the Silver Crater Mine
(Magnification x 300)
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It seemed futile to press the issue further with this journal; so | revised the manuscript again, with the
cosmological implications @iolonium halos toned down, and submitted it iature.This time it passed

peer review and was published in the December 13, 1974, issue of that journal. The statements below show
how the report focused attention on the implications of the polonium hatgative to a rapid synthesis of
Precambrian rocks:

Polonium radiohaloes occur widely and not infrequently (total about 10030) in Precambrian rocks, but
their existence has so far defied satisfactory explanation based on accepted nucleocosmogeochemical
theories. Do Po haloes imply that unknown processes were operative during the formative period of the
earth? Is it possible that Po haloes in Precambrian rocks represent extinct natural radioactivity and are
therefore of cosmological significance? (Gerdtyal. 1974, 564; Appendix)

Thelast chapteremphasized that when | associate polonium halos in granites with extinct natural
radioactivity, scientists understand this to imply only a few minutessgdgrom nucleosynthesis to the
formation of a solid earth. As Figure 2.4 (b) illustrates, the only "nucleosynthesis” that could accomplish this
feat is the "nucleogenesis” initiated by the Creatdhat of a virtually instantaneous creation of the earth.

This report did not go unnoticed. In a letter Mature,Professor J. H. Fremlin, a leading radiophysicist in
England, resurrected the idea that polonium halos in granites were secondarily derived from uranium, but
provided no new data to support his suggies (Fremlin 1975). Moreover, he tended to overlook much of

my published evidence showing polonium halos [p. 50] in granites had originated independently of uranium.
Years earlier it occurred to me that this type of thing might continue indefinitely anlesuld find polonium
halos which were definitely of secondary origin and show how they differed from polonium halos in granites.
My search was successful, and the results were so relevant to the question of polonium halo origin in
granites that | brieff mentioned them in my response (Gentry 1975) to Fremlin's letter.

Unfortunately, some colleagues overlooked these new data the next year when they too proposed a
secondary origin of polonium halos in granites (Meier and Hecker 1976). Their oversighomas m
understandable than the case of others (Hash&taizhad et al. 1979) who later overlooked my complete
report on the new data published in 1976 (Gentry et al. 1976a; Appendix). Akiehaptershows, that

1976 report describes where secondary polonium halos were discovered and how they were found to be
intrinsically different from the polonium halos in granites. The evidence in this report directly contradicted
the idea of a secondary origin foolonium halos in granites. But we shall see later that some scientists
would still find it difficult to accept this conclusion.
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Chapter 4: Secondary Polonium Halos Fuel the Controversy

During the early seventies | began to contemplate where secondaonjpoh halos might have formed,

realizing that the first requirement was an abundance of uranium to supply the secondary polonium atoms.
Whatever the host substance, it must have allowed rapid movement of those atoms; otherwise, because of
the short halflives, all of them would have decayed before they could be captured. Of course, even in a
matrix where polonium atoms could move freely, there must also exist microscopic sites where polonium
would be collected in order for the halos to form. Summarizinggasd seeking geological specimens that

were (1) high in uranium, (2) capable of having allowed rapid movement of secondary polonium atoms, and
(3) possessing microscogsized capture sites for those polonium atoms.

Uranium in Coalified Wood

These speciakquirements brought to mind a reference to radioactivity in wood about which | learned
several years earlier (Jedwab 1966). Further checking revealed that pieces of wood, partially turned to coal,
some as large as logs, had been found in certain uraniumsin western states. The mines were located in
the uraniumrich sedimentary deposits in the region geologically known as the Colorado Plateau. Previous
microscopic studies of thin slices of these specimens showed halos, having formed around urelmium

sites. The evidence suggested the wood had been in a watersoakdikegebndition at some earlier period

in earth history. At that time solutions rich in uranium had passed through the wood, thus permitting the
accumulation of uranium at certain sitestivan affinity for that element. Secondary halos had then formed
around those uranium centers.

These earlier studies were intriguing. If these coalified wood specimens contained microscopic sites which
had captured uranium, possibly other sites might haaptured polonium. Coalified wood specimens had
been found in a number of uranium mines, but they were an uncommon occurrence. Moreover, some of
those mines were now closed. Ordinarily it would have been a long and arduous task to collect such
specimensFortunately, though, | obtained a variety of coalified wood pieces from a colleague who had
earlier collected samples from the mines for his own investigations (Breger 1974).

It occurred to me that, irrespective of whether or not these specimens contaeedndary polonium halos,
they might contain important clues relative to the age of the earth and occurrence of a worldwide flood. To
understand my thoughts at that time requires a brief description of some different types of rocks and their
histories.

TheOrigin of Sedimentary Rocks

Scientists generally agree that sedimentary rocks are initially the result of transport and deposition by ice,
wind, or water. Many sedimentary (or secondary) rocks, such as shale, sandstone, and limestone, often
contain the fasil remains of plants and animals from both terrestrial and marine environments. The
Precambrian granites, which are one type of crystalline rocks, do not contain fossils.

While there is general agreement on what sedimentary rocks are, views differ regaiav
rapidlyandunder what conditionshey actually formed. The evolutionary view, basedgewological
uniformitarianism,is that they ordinarily formed slowly over hundreds of thousands or millions of years by
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geological processes operating at the sarates as observed at present. Interestingly, some geologists now
admit that some individual layers could have formed rapidly under "storm" conditions (Ager 1981).

One immediate problem with the uniformitarian viewpoint is the difficulty in finding atlonavhere
sedimentary rock formations are in the process of developing at present. River and ocean sediments are
forming today, but it is questionable whether any of these will ever turn into the massive limestone and
sandstone formations seen in varioparts of the world. Nevertheless, evolutionary geologists usually
assume that the different sedimentary formations accumulated from the kwglaf marine deposits left

from the ebb and flow of inland seas over millions of years.

The alternate view of hownost sedimentary rocks formed is based on the occurrence of supernaturally
induced, catastrophic events associated with [p. 53] a worldwide flood. The scriptural record indicates that
the entire earth was covered with water for over a hundred days. Sedangmaterial could have been
deposited both during the time when the waters were rising and again when they were receding. The
scriptural statement, "fountains of the great deep were broken up," suggests that parts of the earth's crust
were broken openmplying that the flood was a period characterized by intense volcanic activity. Volcanic
eruptions in the ocean basins would have triggered tidal action, resulting in the burial of animal, marine, and
plant remains into freshly deposited sediments. Thesixice of weHlpreserved fossils in sedimentary rocks

is often cited as evidence of a very rapid burial, in agreement with the above scenario.

A rapid deposition of different sediments would also be expected to produce only occasional erosion
between succssive layers. A prime example of uniform layering of successive formations can be seen in the
Grand Canyon. If the horizontal sedimentary layers seen there were really separated by vast periods of time
one would expect to find deep irregular cuts and atlens of erosiowithin the different layers. Instead,

such features are the exception rather than the rule.

Radiometric Dating of the Colorado Plateau Deposits

Many geologists pay little attention to these arguments for the flood scenario, perhaps setaey believe
radiometric dating confirms their views of an ancient age of the sedimentary formations. In particular,
radiometric dates of 55 million to 80 million years have been assigned (Stieff et al. 1953) to some of the
Colorado Plateau formationshere the coalified wood specimens are found. On the basis of the flood model
these formations were deposited within a few months of each other only a few thousand years ago. Which
was correct? Did radiometric dating justify an ancient age of the coalifeat], or had misplaced

confidence in thauniformitarian principleand hence a constant decay rate, led my colleagues to
misinterpret the data? Perhaps too, some of the data had escaped their attention.

A singular thought occurred to me. The coalified wepeécimens | was soon to receive might have been
parts of trees that were growing immediately prior to the flood. My anticipation began to build. When the
secrets of the granites were unlocked, they appeared as rocks that were crefitedsenesis rocks.
Lkewise, did these coalified wood specimens contain secrets that would link them to another part of the
Genesis recorgthe account of a recent worldwide flood?
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Secondary Polonium Halos: Another Discovery

My observations of the coalified wood specimens frittea Colorado Plateau agreed with the major
conclusions of other investigators. Evidence indicated that sometime in the past, prior to coalification, a
uranium solution had infiltrated the wood when it was in a waseiaked, gelike condition. As earlier

noted, other investigators had reported the halos around uranitich centers. These | saw as well, often in
abundance. This encouraged me to continue the search for secondary polonium halos in these specimens.

In this case persistence paid-effhe long aw#@ed day arrived. In a number of the coalified wood thin
sections | discovered secondary polonium halos in greater numbers than the secondary uranium halos.
Amazingly enough, sometimes there were over a hundred of them in just one square inch of adcoalifie
wood thin section! Curiously, | found that the polonium halos in these specimens were of only ore type
those that had formed from the accumulation ©@fPo. None of the other two polonium halo types that
occur in granites were seen. The reason for theeaize of theé?*“Po and?*®Po halos became clear after |
reflected on the difference in the halifves of the three isotopes.

In brief, the?'®Po atoms lived long enough (hdife of 138 days) for them to be captured from the

infiltrating uranium solutiorbefore they decayed away. In contrast, the other two polonium isotopes, with
half-lives of minutes or less, decayed away before they could accumulate at the tiny polonium capture sites.
Nature had provided the most favorable conditions for producing seapngolonium halos, namely, an
abundant uranium supply coupled with high mobility. Yet even under these optimum condititynene

type of polonium halo had formed.

These experimental data presented an insurmountable obstacle to the idea of a secondaryobr

polonium halos in granites. That is, if only one polonium halo type could form secondarily under the best
natural conditions, what was the scientific basis for theorizing that all three types could form secondarily in
the granites? In these rock®th the high uranium content and rapid transport capability were missing.

And this was not all. Most of the second@Po halos in coalified wood exhibited elliptical rather than the
circular crosssections typical of halos in minerals. How were thesaesuial halos produced? The simplest
reconstruction of events pictures uranium solutions infiltrating wadeaked wood that was freshly

emplaced in the Colorado Plateau deposits. Halo radiocenters, composed of lead and selenium, accumulate
atoms of?1°Po aut of that [p. 55] solution. In less than a year, second&yo halos developed from the

alpha decay of those atoms. Naturally, these halos first formed as spheres and hence initially had a circular
outline, just as the halos in minerals. However, aspuee from overlying sediments increased, thelde

wood was easily compressed, thus leading to the development of the elliptical halos as shown in Figure
4.1(a) and theRadiohalo Catalogué heir ocarrence in three geological formations suggests they all

originated at about the same time in agreement with the fleatated scenario.
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Figure 4.1 Polonium Halos in Coalified Wood

(a) shows elliptical 21%Po halos in coalified wood typical of those
occurring in the Triassic, Jurassic, and Eocene formations in the

Colorado Plateau, and (b) shows the dual 210p, halo (magnification x
250)

It could be argued, however, that secondary polonium halos might have formed in three widely spaced but
almost identcal geological scenarios instead of the one scenario related to the flood. To be fair, we must
carefully examine this possibility.

Here we must realize that the formation of secondary polonium halos required an extraordinarily complex,
interrelated serieof geological events. The basic ingredients were: (1) water, (2) uprooted trees as the
source of the logs and smaller wood fragments, (3) a rich uranium concentration near the wood, and (4) a
compression event occurring after the uranium solution invadezglwood, but prior to its becoming

coalified. The gdike condition of the wood suggests only a short time had elapsed since the trees had been
uprooted. At the very time the wood was in this special condition, it had to be infiltrated by a solution that
had recently dissolved uranium from a nearby deposit. Note that, if the water had contacted the uranium
depositafter infiltrating the wood, there would have been no radioactivity in solution and hence no
possibility of forming secondary halos. The santeuis if the wood had already turned to coal before

contact with the uranium solutions.
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The evolutionary scenario requires that the complex sequence of events described above must have been
repeated more than ten million years later in the same geographaocation. That this scenario would occur

a third time, again in the same area about fifty million years later, seems improbable. Yet the issue must not
be decided merely on the basis of improbability. Instead, we must determine whether this interpretsitio

in harmony withall the scientific data. Previously, geologists drew conclusions about the history of the
Colorado Plateau formations based on data then available to them. We must now focus special attention on
the new data presented by the halos ioadified wood to see if these earlier conclusions are still justified.

New Data Support the Global Flood Model

It is quite significant that the elliptical polonium halos appear in coalified wood specimens from three
different geological formations in theodrado Plateau deposits. The importance of this observation can
hardly be overestimated. In the evolutionary scenario those formations represent three geological periods:
Triassic, 180 to 230 million years ago; Jurassic, 135 to 180 million years agocane, 35 to 60 million

years ago. The occurrence of the elliptical second®Bo halos in specimens from all of these formations is
evidence par excellence that the wood in all of them was instn@e gelike conditionwhen infiltrated by a
uranium sdution. These data fit the flood model perfectly.

Another vital piece of scientific data relates to the question of how much time elapsed from the formation of
the circular polonium halos to the time [p. 57] of compression. The length of this period Wwawd

remained uncertain had it not been for the discovery of "dual” polonium halos such as shown in Figure 4.1
(b) and theRadiohalo Catalogudhese "dual?'®o halos, which | have seen thus far im3sic and Jurassic
specimens, exhibit both a circular and elliptical outline. (The search for dual halos in "Eocene” wood has
been hindered by lack of material.) Initially, | was puzzled as to how two differently shaped halos could
develop around the sameenter. Then | realized that the halo centers, composed of lead and selenium,
could also have captured another uranium daught&iPb. Since this isotope of lead decays with a-lifalf

of about 22 years t6'%Po, a second'°Po halo could develop withiabout 20 years after the first one had
formed. If there was no deformation of the wood, then both halos would remain circular and they would
exactly overlap. Or if the wood was deformed after about 20 years, then both halos would be compressed
into an ellptical shape and they still would overlap.

However, if deformation of the wood occurred within just a few years after the introduction of the uranium,
then only one?'°Po halo could have been compressed because only one &f®m) had then formed.
Severayears later another circular halo could develop{&Bb decayed t8'%Po) and superimpose on the
elliptical halo. Provided there was no further deformation, these two halos would retain their respective
shapes and now appear as the "dual" halo showRigure 4.1(b). From this sequence a very relevant
conclusion emerges: only a few years elapsed from the introduction of the uranium to the time when the
wood was compressed. These data very specifically support the flood model, which includes considerable
readjustment and deformation of freshly deposited sedimentary rocks in the years after the flood waters
receded.

Additional data on the coalified wood specimens were obtained in collaboration with some colleagues. We
studied radiohalos in coalified woodimg the same type of advanced scientific instruments that had been
used on halos in granites. A report describing the outcome of these collaborative studies was published in
the October 15, 1976, issue Stienc€Gentry et al. 1976a; Appendix). The evide obtained in these
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experiments suggested a common source for the uranium in all the coalified wood specimens. These data
implied only one uranium solution had infiltrated the different wood specimens.

This result, coupled with the observations just ddsed, permits some rather firm conclusions to be drawn.
In particular, a single uranium solution means the uranium infiltration occurred nearly simultaneously

in all [p. 58] the wood specimens. And since the elliptical polonium halos show the wood spediaken

from the Jurassic, Triassic, and Eocene formations were all in the satileegmindition at the time of
infiltration, it inevitably follows that these geological formations were all deposited at about the same time.
Likewise, the presence of duaolonium halos in wood specimens taken from both Jurassic and Triassic
deposits provides strong evidence that the event which compressed the wood occurred simultaneously in
both cases. This is exactly what would be expected on the basis of a near sgnultadeposition of all the
wood at the time of the flood.

On the other hand, the data just discussed directly contradict the view that the Jurassic, Triassic, and Eocen
formations in the Colorado Plateau were laid down tens of millions of years apihet. éivolutionary

scenario were correct, the wood in the Triassic (oldest) formation would have turned into coalified wood
millions of years before the Eocene layer was deposited. In this case compressed halos could not have
formed. The above evidences ¢oadict the evolutionary view that a hundred million years or more

separate certain formations in the Colorado Plateau, supporting instead a rapid deposition of them all.

Earlier in this chapter | noted that wailreserved fossils in various geologicahfiations around the world

are often cited as evidence of a rapid burial. This raises a significant question: Is there any similar physical
evidence, apart from the compressed halos, which would suggest that the wood pieces now in the Colorado
Plateau formaibns were encased in sediments somewhat rapidly (that is, before decay set in)? Such
evidence, if it exists, would be most clearly impressed on the investigator who actually collected the coalifiec
wood specimens from the uranium mines which were then agiag in Colorado, New Mexico, Utah, and
Wyoming. That scientist, who worked for the U.S. Geological Survey, subsequently published a report on his
studies (and later kindly provided me with many coalified wood specimens). One sentence in the following
exeerpt from his report succinctly describes the condition of the wood pieces as he first saw them:

The coalified wood in these sediments ranges in size from finely divided intergranular fragments visible with
a hand lens to entire tree trunks many feet logugd still having attached branches and roots. The larger
pieces of coalified wood are compressed or uncompressed, black or brown in color, and may or may not
contain siliceous, calcitic, or dolomitic fillings replacing the original pithy cBmse coaliéd fragments are

still flexible when first collected but become brittle when drigldck and brown fragments are occasionally
superimposed upon each other; the former have the [p. 59] appearance of lignite, whereas the latter
outwardly resemble vitrain.. . (Breger 1974, 106italics mine)

| suggest the flexibility of some freshly collected wood fragments is strong evidence of a rapid deposition.

Returning to the subject of my own studies of the coalified wood specimens, | now summarize some other
implications of the investigations published in the 195éenceeport:

(1) Uranium to lead ratios were found suggesting that the various Colorado Plateau formations are only
several thousand years old instead of the 60 to-2@i0ion-year age required by thevelutionary time scale.
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Timewise this evidence agrees with the scriptural chronology concerning the time (ca 2300 b.c.) when the
worldwide flood occurred. Thus, the entire radiometric atpging scheme developed over the past eighty
years is called into agstion.

(2) The coalification processvhereby organic material such as plant vegetation or wood turns inte-€oal
can occur in a year or less. This result contradicts the presumed tens of thousands of years (or more)
thought necessary for the coalificatiomgeess. Interestingly, | have found references to experimental data
suggesting that, under certain laboratory conditions, the process of coalification can occur over just a few
days (Stutzer 1940, 1@86; Larsen 1985). Such data are consistent with myltes

A Professor Notes the Silent Response

The 19765cienceeport (Gentry et al. 1976a; Appendix) on halos in coalified wood questions both the
conventional geologic agaating schemes and the uniformitarian interpretation of the entire geologic
column.It provides data that distinguish the multiple, primordial poloninao types in granites from the
single, secondary poloniwmalo type in coalified wood. These results challenge all aspects of evolutionary
geology, and they did not go unnoticed. A fewntits after the report was published | received the
following letters:

(January 27, 1977)
Dear Dr. Gentry:

| have been patiently scanning the "letters" sectiorSafencesince the publication by you and your
colleagues of your findings on radiohalos.

The dence is deafeningd think it can be interpreted as "stunned silence,” coming as closely as it did on the
"neutrino crisis" stemming from a paper published in January 1976 on the absence of the expected neutrino
flux from the sun.

[p. 60]

Your results wilnot greatly trouble the engineer, whether he is a mining engineer, a geophysical engineer,
or a groundwater engineer. But the impact on the science of geology, in possibly changing the accepted
views as to the duration of geologic time, will be felt fioany years.

We are indebted to you and your colleagues for your painstaking observation, the careful wording of your
paper, and the courage you have manifested in presenting evidence that contravenes the conventional
wisdom of the geological professiormight add that the findings have direct application in the search for a
semt permanent containment for radwastes.

Again, my commendations for a difficult job, extremely well done.

Very truly yours,
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Raphael G. Kazmann
Professor of Civil Engineering
Louisana State University

(March 9, 1977)
Dear Dr. Gentry:

Thank you for the reprints. It is apparent that you and your coworkers are unearthing fundamental
information which will be difficult, if not impossible, to include in the accepted, uniformitagiasiuionary,
scheme.

Here at LSU we are considering organizing a one or two day conference on geologic time including the age
the sun. There will probably be a number of invited papers and | will suggest to the conference organizer
that you be invited, oncéhe decision has been made. If you have any thoughts on possible speakers, please
let me know.

Best wishes,

Raphael G. Kazmann
Professor of Civil Engineering
Louisiana State University

Professor Kazmann correctly perceived that the data have called tat®mnary scheme into question. He

also understood that if conventional dating techniques have been in error, as the data suggested, this might
raise [p. 61] questions about the procedures currently used to select nuclear waste storage sites. To explore
these matters further, he organized a symposium addressing the problems and methods used in measuring
geologic time.

Debating the Time Scale

The symposium, "Time: In Full Measure," was held at Louisiana State University in April 1978. There were
five invited speakers, including me. The symposium dealt primarily with the various aspects of time
measurement and the age of the geological formations. Professor Kazmann, as the convener, published an
account of those proceedings in the September 1978 iss@eoimes(Kazmann 1978), a monthly

publication of the American Geological Institute, and in the January 9, 1979, ise@S¢fazmann 1979), a
weekly publication of the American Geophysical Union. His summary (Kazmann 1979) of my presentation a
the symposiums as follows:

... His [Gentry's] specialty is the study of minute halos in mica and biotite crystals and, more recently, in
coalified wood from uraniurbearing sands in the Colorado Plateau and the Chattanooga Shale. The halos
are created by alphaarticles of differing energies emitted by such substances as uranium, thorium,
polonium, and other radioactives. He presented microphotographs of an assortment of radiohalos in biotite,
fluorite, and cordierite and then a diagram whereby the lines producethéyarious alpha emitters can be
identified. Among the eight emitters are two isotopes of uranium and three of polonium. [Gentry 1974;
Gentry et al. 1974]
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The polonium halos, especially those producedyo, are the center of a mystery. The Hi# of the

isotope is only 3 min. Yet the halos have been found in granitic roclks all parts of the world, including
Scandinavia, India, Canada, and the United States. The difficulty arises from the observation that there is nc
identifiable precursora the polonium; it appears to be primordial polonium. If so, how did the surrounding
rocks crystallize rapidly enough so that there were crystals available ready to be imprinted with radiohalos
by alpha particles fromd*¥Po? This would imply almost instameous cooling and crystallization of these

granitic minerals, and we know of no mechanisms that will remove heat so rapidly; the rocks are supposed
to have cooled over millennia, if not tens of millennia.

His studies of halos in coalified wood [Gentryaktl976a; 315] bear directly on the meeting's topic:
geochronology. There he and his\workers were able to define the tiny uranium centers and to distinguish
the various halos produced by different alpha emitters.

However, since the deposits from whittte coalified wood was obtained are considered to be of Cretaceous
age, and possibly of Jurassic or Triassic age, the ratio be&#&eand?°’Pb should be low. Instead a

number of such halos have been found with uranilead ratios ranging from about 28Go over 64,000. If
isotope ratios are to be used as a basis for geologic dating, then presently accepted ages may be too high b
a factor of 10,000, admitting the possibility that the ages of the formation are to be measured in
millennia.Thus ages of #entire stratigraphic column may contain epochs less than 0.01% the duration of
those now accepted and found in the literature. (Kazmann 1979, 19italics mine)

The publication of this clearly stated evaluation of my results was an important evemnt iasearch.
Kazmann's account of the LSU symposium in B&btimesand EOStwo nationally circulated geological

news magazines, brought my work to the attention of a much larger segment of the geological community.
It was difficult to believe that myomtribution to the LSU symposium would go unchallenged.
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Chapter 5: Reverberations from Scientists

Soon after Kazmann's summary appeareB@3Kazmann 1979), | received a copy of a letter from the
eminent geochronologist, Professor Paul Damon, UniweddiArizona, Tucson, to Dr. A. F. Spilhaus, Editor

of EOSEven though Damon's letter was critical, | was elated because his comments focused squarely on the
implications of my work. He intended for his criticisms to be publishé&8If this was donel hoped to

have the privilege of responding to his assertions by presenting a further explanation of my position. This
would be an opportunity to clarify the issues. The problem was that, as the following letter shows, initially
Dr. Spilhaus only asked rapinion of Damon's criticism without offering me the opportunity to respond:

(February 8, 1979)
Dear Mr. Gentry:

| would appreciate your comments on whether the remarks of Paul Damon in his letter of January 23, a copy
of which was sent to you, are sciéidally sound. If they are, it will be my inclination to publish them as

soon as possible IBOSPlease let me know your opinion by return mail if possible. | will also consider

further commentary on this article as it becomes available.

Sincerely yours,

A. F. Spilhaus, Jr.
Executive Director, American Geophysical Union

| called and then wrote to Dr. Spilhaus, requesting that he allow me to respond to Damon's letter. A few
weeks later the following letter was received:

[p. 64] (April 3, 197¢

Dear Profesor Gentry:

As you well know and expressed in your letter, the conclusions you reached from the interpretation of your
halo data are considered untenable except by a very tiny minority of the earth sciences community.
Nevertheless, my reviewers feel thailyare due an opportunity to respond to Damon's comments, but you
must make that response short.

Sincerely yours,
/sl Fred Spilhaus

| was quite pleased to receive this letter, for there were some important matters at stake. Damon's letter
left no doubt heunderstood that,f polonium halos in granites were primordial, this meant the earth had
indeed formed very rapidly, thus calling into question the entire science of geochronology (radiometric age
dating). The first sentence in his letter, later publishe&OSis quoted below:
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| was dismayed by Raphael G. Kazmann's conclusion in his review of a symposium on "Cosmochronology,
geochronology, and the neutrino crisis" (Time: In Full Meadtws, Trans. AGB0 (2), pp. 24222, January 9,
1979) that essentiall casts in doubt the entire science of geochronology, on the basis of an absurd
interpretation of the origin of "polonium" halos in minerals observed by Robert GentryDamon 1979,

474)

The "absurd interpretation” referred to here is my claim thainpordial polonium halos exist in granites.
Primordial polonium halos invalidate the assumption of uniform decay over endless time. Without this
premise there is no factual basis for a radiometrically deriveebdllion-year age of the earth. The last
paragraph of his letter concludes:

The history of science includes many examples of valid observations that have been given unacceptable
interpretations. One need not doubt the validity of Gentry's observations of the existence of halos with
certain charactestics in order to reject his interpretation as reported by Kazmann. However, | certainly
hope that Kazmann and his fellow engineers do not design structures such as nuclear reactor sites based
upon the short time scale suggested by a misinterpretationait@'s apparently valid observations!

(Damon 1979, 474)

Damon agrees that my observations on polonium halos are "apparently valid," but he rejects the possibility
that they are of primordial origin without offering an alternative explanation. It was béoegnmcreasingly
apparent that an experimental test was needed to settle the question of their origin.

A Falsification Test Proposed

Damon's strongest objections to my results centered around two peittie association of polonium halos
in granites with pimordial polonium and the identification of the Precambrian granites as the primordial
Genesis rocks of our planet. It occurred to me there was a laboratory experiment which, if sucaessful,
theorywould allow scientists to confirm a major predictiontbé evolutionary scenario and at the same
time falsify my model of creation.

To understand this testeaders must remember that in the evolutionary model the pretarth began some

4.5 billion years ago in a semiolten condition. A slowly cooling eartbygposedly led to the formation of
various types of rocks at many different times and places. Geologists think that the Precambrian granites,
the crystalline basement rocks of the continents, were among those rocks that formed at different intervals
over that long cooling period. According to thiformitarian principleghe physical processes which

governed the crystallization of the granites in the past are the same as those operable on earth today. The
inevitable conclusion is that it should be possildedtiplicate the process of granite formation in a modern
scientific laboratory. That is, it should be possibfgovided the uniformitarian principle is really valid.

This was the basis of the laboratdpgsed test presented to the scientific community iy nesponse to
Damon's letter in the May 29, 1979, issuee@STwo excerpts from my response show how this test was
stated:

... Therefore | regard the failure to resolve the l@tgnding controversy in geology which concerns the
origin of the Precamban granites to be because such rocks are primordial and hence not necessarily
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explainable on the basis of conventional principles. Even though | think they further qualify for that role in
their association as basement rocks of the continents, neverthélessild consider my thesis essentially
falsified if and when geologists synthesize a haize¢d specimen of a typical biotiteearing granite and/or a
similar size crystal of biotite.

| will likewise relinquish any claim for primordiéPo halos when @rcive evidence (not just plausibility
arguments) is provided for a conventional origin. and in this respect | will consider my thesis to be doubly
falsified by the synthesis of a biotite which contains just &ffeo halo (some of my natural specinse

contain more than 104 Po halos/cm3).. (Gentry 1979, 474)

Much was and still is at stake in issuing this challenge to synthesize, or produce a duplicate of, a siAgle hant
sized specimen of a piece of granite [p. 66] in the laboratory. The experimearg proposed is quite
straightforward. The basic chemical elements of a granite, which arekwelln, are to be melted, and then
allowed to cool to form a synthetic rock. If my colleagues could do this experiment so that the synthetic rock
reproduceghe mineral composition and crystal structure of a granite, then they will have duplicated or
synthesized a piece of granite. By doing this they would have confirmed a major prediction of the
evolutionary scenarie-they would have demonstrated that granitean form from a liquid melt in accord

with known physical laws. | would accept such results as falsifying my view that the Precambrian granites ar
the primordial Genesis rocks of our planet. Furthermore, if they were successful in producing just a
single?'®Po halo in that piece of synthesized granite, | would accept that as falsifying my view that the
polonium halos in granites are God's fingerprints.

This test of the creation and evolution models was published in the open scientific literature for all m
colleagues to study. In the spirit of free scientific inquiry | hoped they would closely examine my published
evidences for creation and be led to respond with contrary evidence, if | was wrong, or else admit there was
valid scientific evidence for craah. Neither of these happened.

A Courageous Editorial Decision

Just a few months after Damon's letter and my response were published, another criticism of my work
appeared in the August 14, 1979, issfeeO]York 1979). The author was Dr. Derek YotkefUniversity

of Toronto, a highly respected geochronologist who had also participated in the LSU symgasierrin

Full Measurementioned under the headintDebating the Time Scal@i Chapter 4 His article was not based

on any of his own experimental observations about polonium halos. Instead, he promoted Henderson's idea
of a secondary origin from uranium and criticized me for not pting it. He did not mention that he had

heard my presentation on halos at the LSU symposium. Initially there was no opportunity for me to rebut
York's criticisms, for he never informed me that his article was to be published. My letter of objection (to
Splhaus) concerning this silence is quoted in part below, along with his reply:

(October 23, 197!

Dear Dr. Spilhaus:
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| have spent a great deal of time working on the response to Derek York's direct attack on my research. |
could have helped York avoidme embarrassing remarks if he had only shared his article with me prior to
publication. ... But whatever the reason for York's secrecy, | cannot let his misrepresentations of my work
go unanswered. Actually, there is much more | could have-samdi mayyet have to say-about his

comments on my work.

The length of this manuscript is about half that of York's article, and, in fact, about the same length as my
response to Paul Damon's letter.

Be assured that | have high personal regard for Derek York, beegh | have had to take exception to his
remarks.

Sincerely,
/sl Robert V. Gentry

(November 14, 1979)
Dear Dr. Gentry:

| have forwarded your article to one of tigOSAssociate Editors for review with regard to quality of the
substance and for considerat of its suitability for publication iEOSThese will be difficult questions. Our
decision will rest on whether your present letter makes any substantive addition to the discussion and on
the completeness and validity of the work on which it is basexv Khaterial may also be rejected BfOSs

it is not an appropriate medium for original publication of scientific results.

Sincerely yours,
/sl Fred Spilhaus

Months passed with no further word from Spilhaus about my response to York's article. Finatlyivaft

months had elapsed, | received a letter from Spilhaus, stating that he would be willing to publish a shorter
version of my response. However, his suggested version did not include enough detail to properly answer al
of York's criticisms; so | w®Dr. Spilhaus again. Quoted below are both his letter to me and my subsequent
letter to him:

(April 14, 198(

Dear Bob:

| enclose a cut down version of the letter you submitted in response to York's paper on polonium halos. |
would be willing to publislthis inEO8nmediately.
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| believe that publication of this letter would call attention to the principal exceptions you take to his
remarks. In the interests of conducting the scientific process in an orderly way, more extended technical
discussion shoulbe directed to journals devoted to the publication of original research and/or reviews.

Sincerely yours,
/sl Fred

(April 28, 1980)
Dear Fred:

As per your suggestion, | would very much hope that Derek York and others will eventually publish some
original research material on radiohalos in specialty journals. And for your sake | am willing to make some
significant concessions on the length of my reply and not demand that my original version be published. But
| would also hope that you could see why my fevebteéchnical comments need to be incorporated into the
revised version.

First, to give Derek the privilege of making technical criticisms of my research while denying me the privilege
of specifically responding to those comments constitutes discriminatgainst a minority view. It would be

a case of the establishment attempting to suppress unpopular evidence. You have not struck me as the sort
of individual who would agree to this sort of thing.

Second, for me not to specifically respond to Derek's texdidomments would leave the impression that |
don't have a response, or else it would have been published. After all, a rebuttal is meaningless if it simply
says | am right and the other guy is wrong.

Third, it would seem that if this question is evermgpto be resolved, those few technical comments need to

be put in so that when the next fellow comes along and takes a shot at me, he will at least be firing at the
right target. Let me explain. It is conceivable, | think, that Derek read my reportsntpiysdid not catch the
significance of the difference in the Po halos in granites and coalified wood. This difference is absolutely
crucial to any proposed explanation of Po halos in granites and needs to [p. 69] be briefly spelled out so that
other reseachers won't go down blind alleys thinking they have solved the problem. Here | want to
emphasize that my brief technical response to Derek is not a matter of publishing new data; it is simply that
of clarifying data which has already been published buttvinas been misinterpreted.

So, Fred, | am returning to you a revised version of my reply, which is basically the version you sent to me
with the technical comments added. The last sentence or so has been modified to make up for the loss of
the backgroundnaterial that has been left out. And one very important citation has been restored to the
references along with one or two word changes here and there.

In closing let me again remind you that | did not instigate this discussion and | am not trying itaintora

cause célebre. | am of the opinion, however, that there are some individuals who may want to do this if they
knew about my difficulties in getting this reply published. In this respect, as volatile as this subject is, there is
also a possibilityt could turn into a mirlWatergate if some within the news media suspected there was an

53



attempt to suppress or coverup my rebuttal evidence. For your sake | am sincerely hoping this does not
happen.

As before, | am requesting that you have the galley fg@ent to me before publication. | have come a long
way, and | don't even want a misspelled word to come out under my name, much less an inadvertently
omitted word that could change the meaning of a sentence.

| know you have been under great pressure altbis situation, and | am trying not to make it any harder on
you. Your efforts to be fair are greatly appreciated.

Sincerely/s/ Bob

Certainly | still greatly appreciate his efforts. Much was at stake in my work. It was imperative that | be given
the right to respond because York had completely ignored the two main features of my letter in the May 29,

1979, issue 0EOJGentry 1979), namely, the challenge to synthesize a piece of granite and the reference to
Professor Norman Feather's conclusions rgkato the origin of polonium halos in micas.

Polonium Halos: An Independent Evaluation

Professor Feather's interest in polonium halos was apparently traceable to some of my publications. He
understood that the?’%Po halos discovered in coalified wood weexondarily derived from uranium

activity. At the [p. 70] same time, he also saw that the origin of the different types of polonium halos in
granites raised some difficult questions. His theoretical investigation, entitled "The Unsolved Problem of the
PoHaloes in Precambrian Biotite and Other Old Minerals," was published in 1978 @othenunications of

the Royal Society of Edinbur@feather 1978). His conclusions are aptly stated in the Synopsis of his article:

Ever since the discovery of fAaloes in al mica (Henderson and Sparks 1939) the problem of their origin

has remained essentially unsolved. Two suggestions have been made (Henderson 1939; Gentry et al. 1973
but neither carries immediate conviction. These suggestions are examined critically @etehil, and the
difficulties attaching to the acceptance of either are identified. Because these two suggestions appear to
exhaust the logical possibilities of explanation, it is tempting to admit that one of them must be basically
correct, but whoever wuld make this admission must be fortified by credulity of a high order. (Feather

1978, 147)

Feather's doubts about polonium halos in granitic micas having originated from uranium daughter
radioactivity, or from isomers, in essence confirm my earlier itigasons. His conclusions were derived

from a theoretical investigation of the nuclear properties of the relevant isotopes. My 1968 and
1976Scienceeports (Gentry 1968; Gentry et al. 1976a; Appendix) and the NaitGrereport (Gentry et al.
1973), to vhich Feather refers, show respectively that the secondary radioactivity and isomer hypotheses
are not valid for polonium halos in granites. Feather did not propose a primordial origin of the Po halos as |
have done, yet the results of his investigationajhg strengthened my contention that a conventional
explanation of the Po halos in granites is scientifically untenaMerk did not mention this information in

his review INREOSI felt it necessary, then, to comment on Feather's work in my rebutta]lfirpublished on

July 1, 1980, almost one year after York's article had appeared. It is quoted in part below:
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York seems to regard even the existence of Po halos as only tentative. But notwithstanding the
uncertainties, his article leans heavily toware throposition that Po halos do exist, at least in micas. York's
thesis is that Po halos are most probably explainable within the accepted framework because the
interlocking nature of various radiometric dating techniques provides powerful evidence the¢icbonal
geochronology is correct. York faults me for ignoring this internal consistency. Contrary to his understanding
| do not ignore these data. But neither do | accept the idea that the presumed agreement between
techniques is really coercive [p. 7jidence for the correctness of the uniformitarian assumption which
undergirds the present model. There was no discussion of¥#2%Pb ratios [Gentry et al., 1976a], which

raise significant questions about the accepted geochronological scheme.

Whilel can appreciate York's desire to emphasize internal consistency, it should be evident that irrespective
of how much data has been or yet can be fitted into the present model, the question of its ultimate
reliability hinges on whether there exist any obgations which falsify the theory. .

York's surprise that | would accept Henderson's hypothesis for Po halos in coalified wood [Gentry et al.,
19764a] but reject this explanation for mica because of the slowness of solid state diffusion suggeststfirst th
the same type of Po halos has been found in both substances and second that my only objection to
accepting Henderson's hypothesis in mica was the slowness of solid state diffusion. Here some very
important data have been glossed over.

Mica contains thre types of Po halos, but coalified wood only one. Much evidence sugge<t$Rbenhalos

in coalified wood formed from selective accumulatior?¥¥Po and?'°Pb, which have halfves sufficiently

long (138 days and 22 years, respectively) to have migtatéae radiocenters before serious loss occurred
from decay. Likewise, the relatively short hiales of?*“Pb and?'®Po (27 minutes and 3 minutes,
respectively) mean these nuclides generally decayed away before reaching the accumulation sites, which
explains the absence ét4Po and?*®o halos. Thus the crucial question is: If Henderson's model results in
only2%Pg halos being formed under ideal conditions of rapid transport (plus an abundant supply) of U
derived Po atoms, then how can this model agudier all three Po halo types in mica, where both the U
content and the transport rate are considerably lower? Indeed, the close proximity in clear mica (i.e.,
without any conduits) of two or more types of Po halos presents what may be incontrovertidenee
against explaining these halos by Henderson's hypothesis [Feather, 1978].

Finally, York failed to mention that my hypothesis that Po halos in Precambrian granites are primordial
[Gentry, 1974] could in theory be falsified (and Feather's objecti@gmated) by the experimental synthesis

of a biotite crystal that contained at least two dissimilar Po halos in close proximity [Gentry, 1979]. (Gentry
1980, 514)

The publication of this response showed that Dr. Spilhaus was determined to abide by thel@sinci
enunciated inThe Affirmation of Freedom of Inquiry and Expres@er Overview). This was the second

time that scientists had been challenged to produce the experimental results that would [p. 72] substantiate
the evolutionary view of earth historand at the same time, in theory, falsify my evidence for creation. |
wondered whether there would now be a response, or whether the challenge would continue to be ignored.

Only time would tell.
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Chapter 6: Reaction from the National Science Foundation

The financial support for this research is a story in itself. During my tenure as a guest scientist at ORNL, my
salary was provided from grant funds obtained through my affiliation with Columbia Union College. Through
the early 1970's these funds came fromvate sources and the National Science Foundation to cover that
expense. The National Science Foundation (NSF) is the government agency entrusted with allocating
hundreds of millions annually for research in the scientific disciplines. Like all goverageties, it is

publicly funded and legally obligated to disperse those monies impatrtially. In theory, taxpayers' money
should be dispensed without preference for particular views or discrimination against alternative theories.

The earth and planetary sices receive much support from the NSF through grants to university science
departments for research based on the evolutionary model of origins. But has the NSF been equally inclinec
to support research related to a creatidrased model of earth historyPhis chapter focuses on the reaction

of NSF officials after it was more generally recognized that my scientific discoveries supported creation. NSF
was supportive of my researdieforethey were aware that the implications were damaging to an
evolutionarypoint of view.

In 1974 the NSF awarded me a tyear grant, later extended to miti977, of approximately $55,000 for
research on both polonium halos and the unexplained dwarf and giant halos. At the time this grant was
awarded, the implications of my resed had not been revealed to their fullest extent. Quite possibly most
NSF officials and reviewers were then unaware that polonium halos provided evidence for an instantaneous
creation of the earth.

Several of my scientific reports were published during 187477 grant period: one related to my

investigations of the "spectacle halo," a second [p. 74] to my work on halos in coalified wood, and another tc
the existence of superheavy elements in giaato radiocenters. Of these three, the results on giaaibb

and superheavy elements attracted the greatest attention and the greatest criticism.

The Elusive Superheavy Elements

A background of my research efforts on superheavy elements will be given here to help the reader
understand some of the NSF commeni®at my research proposals. As earlier noted, the primary reason

for my affiliation with ORNL in 1969 was to investigate whether the dwarf or giant halos provided evidence
of superheavy elements. Consequently, much of my research there concentrated enuthesual halos in
collaboration with colleagues at ORNL. In spite of considerable effort, by 1975 none of our investigations of
giant and dwarf halos showed any convincing evidence of superheavy elements.

In mid-1975 | learned of a new analytical technégior determining the composition of tiny particles
collected in aipollution studies. In this technique the ion beam from a nuclear accelerator was used to
excite the characteristic x rays of the chemical elements composing the patrticle. Its veryrsgivise
seemed ideally suited for searching for superheavy elements in the microssispatradiocenters of the
giant halos.

In early 1976 | began a collaboration with physicists at Florida State University at Tallahassee (FSU) and the
University of Cdflornia at Davis (UDavis) to search for superheavy elements in glaadb radiocenters. My
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main contribution to SHEP (SuperHeavy Element Project) was in supplying the samples to the experimenter
at FSU. We conducted our experiments on the Van de Gaeefflerator located in the FSU physics

department. A few months after experimentation began, we found what appeared to be indications of
superheavy elements in the tiny radiocenters of certain giant halos.

Based on the results of our experiments, we pregoha joint article folPhysical Review Letteesyapid

publication physics journal. The article announcing our evidence for superheavy elements was published in
the July 5, 1976, issue (Gentry et al. 1976b). This report immediately triggered a greathified

worldwide search for superheavy elements. The possible discovery of superheavy elements was featured in
all major science news magazines and made the headlines of several newspapers.

Unfortunately, later experiments did not confirm our originakrpretation of the evidence. | participated in

two elaborate followup experiments with colleagues from ORNL, but neither provided any data indicative of
superheavy elements. The results of these experiments were subsequently published in two separate
reports inPhysical Review LettefSparks et al. 1977 and 1978).

Even though the evidence for superheavy elements was not confirmed in subsequent experiments, our 197¢
report sparked enough interest in the topic so that an International Conference on SwgwgrBtements

was held in Lubbock, Texas, in March 1978. At that Conference my colleagues from FStDars UC
continued to maintain that the giarthalo centers contained superheavy elements. A wuipeof that

Conference appeared in the April 15, 1978uis ofScience Newd he following excerpt from that article
illustrates the difference between their views and mine at the time of the Conference:

At the Lubbock symposium, Gentry made clear that while in 1976 he believed the evidence warranted the
deducion that the inclusions contained element 126, now he does not. "At present, | do not have evidence
for superheavy elements in giant halo inclusions..As the evidence stands today, | will accept the view

that the synchrotron radiation experiments dmbt confirm element 126."

Gentry emphasizes that in making that statement he speaks only for himself: "I don't speak for anyone else
and they don't speak for me."

The reason he says that, is that some othegaathors of the original report have not giveip the claim.

Thomas A. Cahill of the University of California at Davis, for instance, vigorously defends the group's origina
report and strongly disagrees with Gentry's abdate. "The evidence for 126 in giant haloes has not gone
away," he toldSciene News!'It's even stronger” .. "The lines are there," says Cahill. "Something is there."

Gentry acknowledges that there are some things about the original experiment that even today he does not
understand. "But," he tol&cience News| have to faceti In my opinion the Stanford work is of a sensitivity
that it should see it [any evidence of superheavy elements].” (Frazier 1978, 238)

Ordinarily, a scientist gains some respect from his colleagues when he admits an error. In this instance,
however, somepponents of my work later used the above retraction to cast doubt on my published
evidences regarding polonium halos and their implications for creation. Generally they [p. 76] ignored my
contribution to this Symposium (Gentry 1978a) in which | summatize technical details of my research

on the giant, dwarf, and polonium halos.
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Declination of 1977 Proposal

In 1977 | submitted a grant proposal to the NSF which was very similar to the one it had funded in 1974. |
requested funds (1) to continue the searfor superheavy elements, (2) for additional research on
polonium, dwarf, and giant halos in granites, and (3) for further investigations of halos in coalified wood.
This time my proposal was declined. My collaborators in the superheavy element experiaéorida

State University and the University of CaliforDiavis were still receiving NSF funding for further work on
superheavy elements. But my proposal to continue similar work had been denied. | wrote for an
explanation.

Funding decisions withirhe NSF are based on reviews by six scientists who respond by mail, in addition to
panel reviews by six other scientists. Of the six mail reviews of my 1977 proposal, four had actually
recommended further funding. The two negative ones cited as their ne@isan the mistaken identification

of superheavy elements.

In contrast to the mail reviews, the panel review evaluation of my proposal was largely negative. Upon my
request, Dr. John Hower, then Program Director for Geochemistry at NSF, sent a summaryarfah
discussion. It dealt at length with my research on superheavy elements, concluding that "there is little
possibility of their detection by proposed techniques." Yet my colleagues at FSU dbalvigGvere using

one of the same techniques outlinednmy proposal, and the NSF was continuing their funding.

In my case, the panel reviewers decided to reject my entire proposal for what | think were spurious reasons.
The following quote from Dr. Hower's letter to me describes the decisive objection foutin ipanel
reviewers in my proposal:

The most important criticism of the proposal did not, however, have to do with superheavy elements
detection. The criticism stemmed from the general naturé¢hef proposed research on halo&e principal
investigatorhas been collecting specimens, examining them petrographically, and reporting their
morphology and mineral occurrence for a number of years. The panel considered that these descriptive
contributions have been of some value, but felt that more of the sap@@ach had little [p. 77] potential

to contribute something new. The main difficulty with the proposal is that (aside from the superheavy
element search) there was no hypothesis concerningatigin of the haloeshat the principal investigator
proposedto test. He has already looked at and described a number of occurrences. The panel felt that it was
not justified in recommending funding of a research project that merely proposed to make additional
observations of the phenomenon. There seems little gmbti that the principal investigator could arrive at
a hypothesis by lookingt additional haloesince he has not been able to propose one at this time. (Hower
1977; Appendptalics mine)

Initially 1 understood "haloes" in the first italicized phraséerred to both giant halos and polonium halos as
discussed in the proposal. "Haloes" in the second italicized phrase | understood to mean primarily giant
halos because of the reference to superheavy elements. And since "haloes" in the last italicizedvpdsa

not qualified, | again assumed it referred to polonium halos in granites. On that basis | felt there were some
contradictions in the NSF handling of my case, and | decided to appeal their declination of my proposal.
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Appeal to the NSF

The relevant pa of my appeal letter, addressed to Dr. Edward Todd, the Assistant Director for
Astronomical, Atmospheric, Earth, and Atmospheric Sciences, National Science Foundation, is as follows:

Now with respect to the second criticism of the proposal, the Prograecidr's letter states that in essence

the panel was not able to find that | had any hypothesis to test with respect to the other phases of my
research on halos, or that there was any prospect of my finding a hypothesis in the future. | can understand
suc statements could be made by persons unacquainted with geochemical terminology who might read my
published reports. It is, however, very difficult for me to understand how a panel of geochemists could make
such statements, especially in view of the fawttl had previously discussed with the Program Director the
hypothesis and implications of my research on Po hatothey have been published in the open scientific
literature and referred to in both the previous and the present NSF proposals. .

| specifically refer to the fact that | have proposed that "Po halos" in Earth's basement granitic rocks
represent evidence of extinct natural radioactivity and thus imply only a brief period between
"nucleosynthesis" and crystallization of the host rocks [[@eh975]. ... Furthermore, back [p. 78] in 1973,
again in eNaturereport [Gentry et al. 1973], | pointed out the existence of Po halos "meets with severe
geological problems: the hdlifves of the polonium isotopes (t%2 = 3 min #8#Po) are too shorto permit
anything but a rapid mineral crystallization, contrary to accepted theories of magmatic cooling rates." .

In fact a person really doesn't have to be a geochemist, or even have training in geochemistry (actually | am
a physicist turned asidato nuclear geophysics), to see that in my published reports | am claiming to have
found evidence that shakes the foundations of modern cosmology and geochemistry. Thus because | have
been very forthright in stating the implications of my research in mlisbhed reports, | would like to

suggest to you the possibility that, when the Program Director and the review panel indicated they had
difficulty finding my hypothesis, what they really meant was that they could not fit the evidence | have
reported into ay of the popular, currently held geochemical or cosmological theories concerning the origin
of the earth.

Much later it occurred to me that the panel reviewers may never have intended any reference to polonium
halos in their comments. Perhaps they decidedust ignore this phase of my proposal. In any event, Dr.
Todd's response to my appeal letter did not address this issue. It stated:

... Itis my conclusion that your proposal received a thorough and fair peer review through the
Geochemistry Programffire, a review that included a conscientious and careful consideration afisix

hocmail reviews. As part of the reconsideration process your rebuttal to those reviews has been considered
also.

It is my opinion that your proposal was fairly reviewed #mat the decision to decline was justified. (Todd
1977; Appendix)

In this response, Dr. Todd ignored the three main points of my appeal letter: (1) NSF support of the other
researchers who participated in the original superheavy element experiments, ednlgng similar support

for my research; (2) the panel's refusal to acknowledge that | had proposed a hypothesis for the origin of
polonium halos; (3) my claim of finding evidence which challenges the foundations of modern cosmology
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and geochemistry. Todsl'silence on these points led me to believe it would be futile to appeal this decision
to a higher level of NSF. Was my proposal rejected because of philosophic bias rather than scientific
considerations?

Another Proposat Another Denial

In 1979 | submitd a new proposal to the National Science Foundation to investigate polonium halos in
minerals and other substances. This one was specifically designed to test the NSF pulse on the primordial
origin of polonium halos in granites. The implications for dogatvere clearly stated. In a few words | asked

for funds to continue my research. In this brief proposal there were no peripheral issues, such as superheav
elements, for the reviewers to focus on. In this instance they could not escape commenting arbisi¢d
evidences for creation. They could legitimately criticize the proposal because of its brevity. But if their
reactions to the evidence for creation were positive, | could resubmit a longer proposal giving the necessary
details. The reviewers' respees would reflect whether they were interested in probing for the truth about
creation or in maintaining the status quo of evolution.

Not surprisingly, most of the peer reviews of this new proposal were quite negative. Five reviewers gave it a
"poor" rating. | was elated, however, for the one openinded reviewer who gave a "fair" rating and, in fact,
suggested that the proposal should be resubmitted with more details. In general, though, the suggestion of
the primordial hypothesis was severely criticizadd the testing of a creation model was referred to as
"speculative" and "ridiculous."

One reviewer argued that my primordial polonium hypothesis is "unlikely to be accepted until alternative,
conventional interpretations are convincingly shown to be wgdrAnother held out the hope that
conventional explanations would still be forthcoming: "It is quite likely," argued one reviewer, "that the
explanations are to be found in trivial effects involving known phenomena and that explanations already in
the literature will suffice.” Since my explanation for the data was not conventional, one reviewer
commented: "l cannot find any plan .. to look for alternative explanations of these halos."

The suggestion to look for an explanation within the evolutionargn&aork was in essence a request to
backtrack and head down a deatd street. Over the previous decade | had already investigated and
reported on the two possible explanations for polonium halos in granites that are consistent with evolution,
namely, (1) aecondary origin from uranium and (2) the isomer hypothesis. As the earlier parts of this book
have shown, the scientific evidences negating these two possibilities had been published in the open
scientific literature for many years.

Some reviewers criticed me for not offering "new techniques,"” "suggestions for new progress,” or "a
research basis for new progress on the subject.” Some of their comments were doubtless inspired by the
brevity of my proposal. With others it seems there was an emotional.tQre wrote:

Gentry merely proposes to do more of the same kind of work he has done before. He does not propose any
new technique or approach.. He does not define any new scientific objectives, except by implication the
testing of "a new framework" atosmology. Therefore, | do not recommend this proposal for support.
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These comments express disapproval for my continuing to work with the primordial polonium hypothesis.
One reviewer expressed his views as follows: "To me it certainly does not seem widgttonflarther

support speculations and ridiculous implications on this subject.” Although this reviewer gave no scientific
objections to my work, he was not above reacting emotionally to my evidence for creation.

Several of these reviewers had difficutggarding my hypothesis as genuine and scientific. One felt | was
"highlighting personal positions in controversies rather than defining distinct courses of investigation.”
Another reviewer suggested that the problems | had raised could be solved byretigarchers "with
greater objectivity."

After first criticizing me for not offering anything new, the most detailed evaluation of my research follows:

On the plus side, Gentry is..probably the world's foremost expert on the observation and measureroént
radiohalos. He does his own work, and his financial requirements are quite modest. He is remarkably
tenacious in the pursuit of certain observations which are difficult to exphdigmfurther work will result in
publicationsIn the past he has seizeah several quite new techniques, and arranged to spend several years
at ORNL in order to have access to a variety of instruments and scientific associates.

However, his researches seem to have reached a dead en(ltalics mine)

This review exempl#is the contradictory response of the NSF to my work. On one hand, the reviewer
downgrades my work, saying that | propose nothing new, yet he acknowledges that | have a record of
utilizing new research techniques. My research has reached a dead end, hisagstemy future work will
be of a quality to warrant publication! If that is so, why did this reviewer oppose funding my work?
Publishable research is, after all, exactly what the NSF hopes to obtain from its grant funds.

Gentry makes reference in thegposal, and has mentioned in more detail in some of his writings, that the
polonium halos must be "primordial polonium,” which he takes to mean that the polonium was created,
along with the host rocks... in a Biblelike instant of creation(ltalics mine)

Instead of responding to the evidence | had published, the reviewer simply points out that my evidence
contradicts the evolutionary framework:

... [Gentry] does not discuss the enormous amount of conflicting evidence which ascribes a long process o
evolution of the universe, the earth, life on earth, etc. to the present state. If he wishes to propose a new
framework for cosmology, he should describe it in detail, with all its supporting evidence, implications,
critical observations which could testagainst the "currently accepted cosmological and geological
framework. .. ."

This reviewer faults me for not critiquing the entire, comprehensive framework of evolution, as it touches alll
the scientific disciplines. What he overlooks is that irrefutabllence for creation invalidates

the uniformitarian principlewhich has been described in this book as the glue binding all the pieces in the
evolutionary mosaic together. Where is the logic in evaluating different parts of a theory when all of them
aredependent on an erroneous premise? Perhaps the reviewer should have been more concerned that,
after many years, evolutionists still failed to explain my widely published evidences for creation.
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This reviewer further argues that | needed to detail "critichservations which could test" my hypothesis.

This is an interesting but somewhat baffling remark because included with my proposal was a description of
such a test-the one discussed at length in theest chapterand published iEOSGentry 1979). The

suggestion that | should propose a new framework of cosmology is something which | had already started
and even continued to develop after my proposal was finally rejected.

Both the 1977 and 1979 propals were thus rejected without any specific, concrete objections to my results
on polonium halos. The implications for creation were treated in 1977 with silence and in 1979 with disdain.
There was no interest to see whether my observations had pinpoiatectical weakness in the theory of
evolution. There was, however, one consolation in all of this. By leaving unchallenged the scientific accuracy
of my published experimental work on polonium halos, the reviewers had shown that my evidence for
creation nust be rather substantial. My scientific colleagues, [p. 82] some of whom were openly

antagonistic toward creation, had been exposed to the implications of my research, and their only scientific
response to the evidence was silence.

Inquiry by a Member of€ongress-1977 Proposal

My interview with the news magazir@hristian Citize{Melnick 1981) prompted an individual to contact his
U.S. Congressional Representative about the NSF handling of my 1977 proposal. The correspondence
between the Congressman anldet NSF was forwarded to me.

The NSF gave what appears to be a misleading account of my situation. The first letter, dated June 1982, ar
addressed to Robert Walker, Representative from Pennsylvania, was written by Francis Johnson, Assistant
Director of theDivision of Astronomical, Atmospheric, Earth, and Ocean Sciences. It reads in part:

Mr. Anderson is correct when he states in his letter that Dr. Robert Gentry is the world's leading authority on
the observation and measurement of anomalous radioactiMedsm Because of his recognized capabilities,

Dr. Gentry's research was funded by the Foundation during the early 1970's. In 1977, however, a proposal
presented by Dr. Gentry was declined.That action was based upon the recommendations of six of leis pe
scientists, who found that the proposal did not measure up to either Dr. Gentry's earlier standards, as
evidenced by his previously successful proposals, or to the standards of the Foundati@ohnson 1982;
Appendix)

This letter implies that aBlix reviewers gave negative evaluations of the 1977 proposal, when, in fact, four
reviews were actually positive. (The two negative ones focused on my superheavy element research.) It alsc
suggests a decline in the standard of my research. How did thel&t&fnine that this proposal "did not

measure up to" my earlier standards or the standards of the Foundation? Usually the NSF takes the
publication record during the preceding grant period as a prime indicator of whether an investigator is
making progress his research. Three reports were published during the 187 grant period, and after

the rejection of my 1977 proposal, five additional scientific reports were published in the next five years.
Thus as far as my scientific publications were concertinegle certainly had been no decline in my

standards. Moreover, the words, "Dr. Genisghe world's leading authority on the observation and
measurement of anomalous radioactive haloes," are in the present tense. If, by the NSF's own admission, [
83] Istill had that reputation at the time Johnson wrote the letter (June 1982), then my research after 1977
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did continue to maintain the standards of my earlier endeavors. And if the NSF classifies someone as an
authority in his field, doesn't this imply he fimet the Foundation's "standard" of scientific merit?

Representative Walker was not given the full picture. By withholding copies of my correspondence with Dr.
Todd, Johnson glossed over the NSF's discriminatory treatment of my proposal. But more anthé py

appeal letter had been sent to Walker, he could have seen that the NSF avoided responding to my evidence
for creation.

To find out if Johnson's failure to send my appeal letters was inadvertent, | called him around July 28, 1982,
and pointed ait that, in all fairness, his correspondence with Walker left a distinctly erroneous impression.
He responded that he was under no obligation to send my appeal letters and drew the conversation to a
close. In his letter Johnson assured Walker that the W&Hd "be pleased to review and evaluate a

proposal from Dr. Gentry at any time. | assure you that any submission will be given a fair, honest and open
appraisal by his peers and that if they judge his ideas as worthy of support, he will be funded" fJohnso
1982; Appendix).

The issue iwhat standardwill be used to judge whether my ideas are "worthy of support” or not? If
scientific credibility hinges upon whether the data support evolutionary ideas, then obviously my research
would not measure up to thestandards" of the NSF.

Inquiry by a Member of Congres4979 Proposal

After hearing me speak at the June 1982 meeting of the American Association for the Advancement of
Science (AAAS) in Santa Barbara, another citizen wrote to his Congressional Repvessndati my

funding difficulties with the NSF in 1979. Johnson again responded on behalf of the NSF, writing to
Representative Robert J. Lagomarsino of California as follows:

... Only about half of the proposals we receive can be funded. Criteria useathéed in our booklet

"Grants for Scientific and Engineering Research" (NSF8dopy of relevant page enclosed). The holding of
unorthodox scientific views is not a barrier to the receipt of NSF support, and the best evidence for this is
the fact tha during the 1970's NSF funded several of Dr. Gentry's proposals including one for $54,900 for
the study of "Nuclear Geophysics of Radiohalos."

Please reassure your constituent that NSF funding decisions are based <ihengfled criteria and that Dr.
Gentry's views have not been a barrier to his receiving NSF support. (Johnson 1983; Appendix)

Johnson cites my previous grants as evidence that the NSF was fair about my earlier proposals. However, h
omits relevant information about them: the previous N&fpport was given during the early 1970's, a time
when the implications of my work for creation were not realized by the scientific community at large.

The creationist implications of my research were published more forthrightly just before and during the
periods in which my proposals were refuseih 1977 and 1979. Scientists who had given tentative support

to my work in the early 1970's began to give up their hopes that | would discover a conventional explanation
of polonium halos in granites, and theitiatdes shifted significantly. As one reviewer of the 1979 proposal
wrote, "l have previously supported the need for (Gentry's) unorthodox interpretations as a challenge to the
rest of the scientific community. Lately, | have concluded that newer, indegr@refforts are required. ."
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So my experiences show that, contrary to Johnson's words, the publication of "unorthodox scientific views"
about creation science did indeed present a "barrier to the receipt of NSF support,” once its reviewers
understood theissues.

Pro-Evolution at the NSF?

The NSF has a long history of funding proposals which encompass the evolutionary position. Certainly one ¢
the largest grants of this nature was for the Biological Science Curriculum Study (BSCS), which in 1964
publisheda controversial series of textbooks incorporating evolution as a major theme.

An NSF official led the way in denouncing the developing creation science movement in America. At the
1981 annual national meeting of the American Association for the Advandesh&tience (AAAS), Dr. Rolf
Sinclair of the NSF took the opportunity to arouse opposition to creation sciSetnce Newsported:

Another topic that provided heat, if not light, was the revived auolution movement. Physicist Rolf M.

Sinclair of he National Science Foundation organized a session titled "Views of the Universe: Science versu:
Tradition." He came out of his ivory tower, he says, and was shocked to find out what the creationists are
doing in schools. Their success in [p. 85] gettatpesl districts to teach creationist ideas is restricting and
perverting science education, he says.

... The session at this year's meeting, explains Sinclair, is just a beginning. The theme of next year's AAAS
will be Science Education, and tentativilwill include discussion of ways to combat creationism and the
teaching of religion as scienc&dience Newk981, 19)

Shortly thereafter Sinclair elaborated further on his views in a letter to this news magazine (Sinclair 1981).
There he emphasized théhe solar system had come into being several billion years ago and that the entire
universe began in a "big bang" tens of billions of years ago. He also expressed full confidence in the overall
record of organic evolution and, in particular, the recofdife on earth going back more than a billion

years. Both conclusions carry the connotation that evolution is beyond dispute.

Freedom of Inquiry

Since its inception, the NSF has expended vast sums to support research projects based on evolutionary
assumpions. It may be argued that the NSF is justified in expending these huge sums because a number of
prominent scientists, such as Dr. Sinclair, overwhelmingly endorse evolution as a confirmed theory, or even
as fact. If the NSF could prove that evolutiothis true description of the origin and development of the
cosmos, the earth, and life, then the NSF would be justified in denying funding to scientists whose research
proposals question the evolutionary scenario.

But evolution is neither confirmed theoryonfact. If life actually originated by chance, as evolution requires,
evolutionary biologists should be able to reproduce that process in laboratory experiments. Still, despite
decades of intensive efforts and generous government funding, all attemgtottuce life from inert

matter have proved fruitless. Likewise, if life evolved by the transformation of one major group into another,
where are the numerous transitional forms expected on the basis of evolution? Biologists could long ago
have put to resembarrassing questions about the general absence of transitional forms in the fossil record
if they had produced examples of missing links under laboratory conditions. All attempts to create new
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forms in the laboratory, such as inducing mutations throughlear irradiation, have produced only

variations of existing types. Developing new features in fish, for example, until they begin to develop into
amphibians should certainly be simpler than creating life itself and would be the presently observable
evidence needed to make evolution a science instead of speculation. There would then be no dispute about
its validity.

Since no such demonstration has been accomplished, at best the NSF should consider evolution as a widel’
held but unproven theory. The NSRhas morally obligated to treat it as open to challenge, in the spirit of

the Affirmation of Freedom of Inquiry and Expresgsee Overview). Written by evolutionists themselves, it
declares that "all discoveries and ideas may be challenged withouestriction.” | assume that the NSF

should also abide by another principle of tA#firmation:"Freedom of inquiry and dissemination of ideas

require that those so engaged be free to search where their inquiry le@tisut fear of retribution in
consequene of the unpopularity of their conclusion$le reader may decide whether the NSF adhered to

this principle in its evaluation of my 1977 and 1979 proposals to continue work on radioactive halos.

The documentation in this chapter shows the reaction of N&F after they were convinced that my
discoveries were contradictory to the "accepted" model of earth history.
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Chapter 7: Creation Scientea Public Issue

Little did I suspect when my work began in 1962 that nineteen years later the results of my reseatdh
become a public issue. This all started in the spring of 1981 when the Arkansas state legislature passed Act
590, a bill requiring "balanced treatment of creatisnience and evolution in public schools.” The American
Civil Liberties Union (ACLUgd suit, challenging the constitutionality of the Act, and a trial date was set for
December 7, 1981, at the Federal District Court in Little Rock.

The enactment of Act 590 served as a reminder of the-eviution law, the Butler Act, passed in

Tennesse in 1925. That law was also challenged by the ACLU, and this led to the famous Scopes trial in
Dayton, Tennessee. It is necessary to focus briefly on this earlier trial because its popular legacy as an
overwhelming victory for evolution was a key factorshaping the outcome of the Arkansas trial.

The principals in the 1925 trial were (1) John Scopes, a high school football coach and substitute science
teacher, (2) William Jennings Bryan, the great fundamentalist orator and three times presidentiabtandid
who prosecuted the case against Scopes, and (3) Clarence Darrow, the eminent trial lawyer, who defended
Scopes. Scopes' voluntary assent to be arrested for teaching evolution became nationwide news. The
reaction to this extraordinary publicity showdidat many Americans felt the foundations of their religious
beliefs were at stake in this battle. To some the trial was seen as a means of either confirming or denying
their understanding of the Scriptures.

The Lessons of Scopes

Generally, popular accounts the trial picture William Jennings Bryan as a man who feared the truth
because of his presumed refusal to permit expert testimony for evolution to be given at the trial. Clarence
Darrow, on the other hand, is credited with having outmaneuvered sudabtityigvhen he arranged for his
expert withesses to give their scientific evidences for evolution to the news reporters covering the trial. By
this master stroke, Darrow managed to have the theory of evolution disseminated to the remotest bounds
of the civilzed world. Just as significantly, this was accomplished without any arguments against evolution
being mentioned. Thus evolution appeared to be based on incontrovertible evidence.

As a result, evolution is thought to have won the day (even though Scogtesn@ technicality). The

perceived outcome of the trial among scientists was both pervasive angesglétuating. From henceforth

any scientist who openly professed any belief in a literal interpretation of Genesis became suspect among
his peers. Thisigdain for creation was passed on to each new generation of university students by both
scientists themselves and educators, many of whom knew no better than to echo their scientific colleagues.
Since the Scopes trial, three generations of coledecatedAmericans have been indoctrinated with the

view that evolution represents scientific truth. This widespread indoctrination provided the ACLU with a
tremendous psychological advantage as they prepared for the Arkansas trial.

The presiding judge at the Anksas trial did not live in a vacuum. Even though the Arkansas trial was
supposed to be decided solely on the basis of evidence presented in Court, the ACLU well knew the historic
impact of the Scopes trial could work to their favor. In addition, the nelsases pertaining to the Arkansas

trial could be a decisive factor. In general those news reports came from the pens of media representatives
who reflected the American cultural scene. It is safe to assume they all had been educated in the mold of
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contemporary science and its overwhelming preference for evolution. And most likely their image of
creation science had been molded by the popular accounts of the Scopes trial. Inevitably their perceptions,
and hence their news reports, of the Arkansas triabilgareflect the prior conditioning from those accounts.

Unfortunately, it seems much that has been written and filmed in certain of those accounts cannot be
substantiated either by historical records or by the transcript of the trial. To illustrate,iqueiby Dr. David
Menton has shown that the account which has received the greatest publicity, [p. 89] namely, the Scopes
trial motion picturelnherit the Windpears little resemblance to the actual events and details of the trial

itself. An important parof this critique (Menton 1985) focuses on the circumstances surrounding the arrest
of Scopes for presumably breaking the law. According to the historical records, Scopes maintained he never
taught evolution during the two weeks he substituted as a s@daeacher. Thus, in reality, he never broke

the law. His arrest was based on a trumpgalcharge. It was contrived, with Scopes' assent, by a local mine
operator so that the ACLU could challenge the Butler Act.

Did the lawyers who acted in Scopes' defeksew of these circumstances? The critique mentioned above
provides a clear answer to this question when it refers to L. Sprague de Camp'Jbedkreat Monkey
Trial.In this book a remarkable conversation is recorded between Scopes and reporter William K
Hutchinson of the International News Service:

"There is something | must tell you. It's worried me. | didn't violate the law."
"A jury has said you had," replied Hutchinson.

"Yes, but | never taught that evolution lesson. | skipped it. | was doing somgetdlse the day | should have
taught it, and | missed the whole lesson about Darwin and never did teach it. Those kids they put on the
stand couldn't remember what | taught them three months ago. They were coached by the lawyers. And
that April twentyfourth date was just a guess.”

"Honest, I've been scared all through the trial that the kids might remember | missed the lesson. | was afraid
they'd get on the stand and say | hadn't taught it and then the whole trial would go blooey. If that happened
they wauld run me out of town on a rail."

"Well you are safe now," said Hutchinson.

"Yes, I'm convicted of a crime | never committed,"” said Scopes. "But my skirts are clear. You know | pleadec
'not guilty.™

"That will make a great story."

"My god, no!" cried Sques. "Not a word of it until the Supreme Court passes on my appeal. My lawyers
would kill me if it got out now." (de Camp 1968, 432)

Thus, incredible as it seems, those who acted in Scopes' defense apparently not only knew of, but abetted
the situation byencouraging some of Scopes' students to commit perjury and testify that Scopes had taught
evolution. (Interestingly, deCamp's book (p. 432) singles out Darrow as the lawyer who did the coaching.) In
his memoirs Scopes once again disclaimed teaching [gv@jtion, which at his trial included a reference
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to the earth once being "a hot molten mass" (Scopes and Presley 19671 3432At the same time he also
attempted to deflect the clear implication of perjury by claiming his students were possibly edrdib®ut

where they had heard about evolution (Scopes and Presley 1967, 134). These circumstances reveal an asp
of the Scopes trial that is not generally known.

One of the most questionable parts lotherit the Windelates to its portrayal of Williamednings Bryan as a
man who feared the truth because he objected to the introduction of expert testimony for evolution.
Quoted below are two paragraphs of Menton's critique which presents a different perspective on this
matter:

MOVIE: The defense is unalideget permission to use their several expert withesses because Bryan is afraid
of their testimony and considers it irrelevant. One by one, Darrow calls his distinguished scientists to the
stand but each time, thanks to an ignorant and biased judge, Brgads only to say, "objecties

irrelevant,” and that is the end of it.

FACT: Technically, the only point at issue in the trial was whether or not John Scopes actually taught the
evolution of man from lower orders of animals, so naturally the lawyers foptbeecution did question the
relevance of the testimony of expert witnesses. The testimony of the evolutionists assembled by the defense
was prevented, however, because Darrow adamantly refused to let his scientific withesses be cross
examined by the prascution (transcript, pages 26808). Bryan had asked for, and received, the right to
crossexamine the expert witnesses, but Darrow was so opposed to allowing his experts to be questioned
that he never called them to the witness stand! Bryan pointed oat timder the conditions demanded by
Darrow, the evolutionists could take the witness stand and merely express their speculations and opinions
on evolution without fear of either perjury or being contradicted. (Menton 1985)

Stacking the Deck Against Creatfdcience

The negative image of creation science portrayed in the widely viémreztit the Windvas considerably
reinforced by the pretrial publication of some critical reviews of creation science. A good example is the
article, "A Response to Creationigtaolves," published iBciencgust a few weeks before the Arkansas trial.
This article (Lewin 1981) details the results of two scientific meetings, organized for the purpose of
combating the spread of creation science in America. The first was sportsptbd National Academy [p.

91] of Sciences (NAS) and held on October 19, 1981. The second meeting was organized by the National
Association of Biology Teachers (NABT) and held on October 20, 1981. At these meetings, both held in
Washington, DC, certainfloential evolutionary scientists made it appear that creation science was a threat,
not just to evolution, but to all of science. They issued a call for opposition to creation science at every
opportunity. William Mayer, Director of the Biological Scien€airriculum Study, Louisville, Colorado, is
guoted as declaring:

The whole structure of science is under attack. And it's not just biology that's in danger, it's all of science:
geology, physics, astronomy. The creationists are attempting to mandateisvappropriate for study and
what is not. (Lewin 1981, 635)

These alarmist remarks were made before a sympathetic audience. Ironically, these evolutionists failed to
see that their own staunch opposition to the teaching of evidence for creation was lhatsattempt to
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mandate what is and what is not appropriate for study. Note that the emphasis here is not what is truth, but
how to maintain the status quo in science. This was further evident when Niles Eldredge, a curator at the
American Museum of Natafl History in New York, used scare tactics to oppose funding for creation science:

The creationists have already made moves to secure funding foaltsd creation science on an equal
footing with evolution science. This should be sufficient to convingeaolieagues that the house really is on
fire. (Lewin 1981, 635)

Other pretrial articles that provided the ACLU with psychological advantage appeared in the December 1981
issue of the popular monthigcience 81(This issue, devoted primarily to a formidatattack on the

"fallacies" of creation science, was deemed so important that copies were given to the National Science
Teachers Association for distribution to its members.) An excerpt from the article "Farewell to Newton,
Einstein, Darwin.." shows hav the authors, Allen Hammond and Lynn Margulis, attempt to convey the
impression that creation science is in direct conflict with true science:

All scientific theories, inevitably, are tentative answers to questions about natur&his characteristiof
continually revising ideas to reflect the world as it is observed is what makes science science.

In contrast, the creationists start with a "theory" or faith in a particular description of nature drawn not from
observation but from the Bible. To argu@s the creationists dethat a theory must be true rather than [p.

92] that the evidence compels one to it as the best choice is fundamentally antithetical to science. To be
unwilling to revise a theory to accommodate observation is to forfeit any claine ckentific. For it is not

facts or theories that are essential to the growth of science but rather the process of critical thinking, the
rational examination of evidence, and an intellectual honesty enforced by the skeptical scrutiny of scientific
peers.By these standards creationism is not science. Indeed, creationists do not participate in the scientific
enterprise—they do not present papers or publish in scientific journals. And it is precisely because
creationists present themselves as "scientifisat they do most harm to the educational system.

(Hammond and Margulis 1981, 57)

The claim that creationists are unwilling to revise a theory to accommodate observation is nothing more
than massive character assassination of all creation scientists. kv@aely referred to one revision in my
own work that occurred in reference to the previously discussed report on superheavy elements. And the
claim that creation scientists do not publish in scientific journals is directly contradicted by my own
publications.

Another writer, John Skow, also presented uncomplimentary views of creation scientists in his companion
article in the same issue &cience 81:

The scientific creationists have been on the scene for something more than a decade now, and itl&tlear t
their obduracy is not the result of insufficient education. It is a resolute, structured ignorance, maintained by
choice and against odds. .. They must find "scientific” reasons for the scientifically unreasonable, and by
heroic twisting of evidencehey do. ... Their system of belief resists unwanted information. (Skow 1981,

59)
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The question could be raised: Just who is attempting to "twist" the evidence? Skow claims that creationists
resist unwanted information. His accusations are quite incoags, for both his and the previously quoted
article fail to mention the persuasive evidence for creation published in my scientific reports. Is it possible
that he may have the "system of belief" that "resists unwanted information"?

This widely distributd issue ofScience 8fjreatly reinforced the negative view of creation science which had
been given such impetus at the Scopes trial. My colleagues at the Oak Ridge National Laboratory who saw
this issue were doubtless hoping that | would not be drawn g&nter stage in this rapidly developing
controversy over creation and evolution.

The Arkansas Trial: A Difficult Decision

On the morning of October 27, 1981, a letmge friend called to inform me that he had been asked to

testify as an expert witness #te forthcoming Arkansas creation trial. He mistakenly thought an invitation
had already been extended for me to testify as well. Upon learning this was not the case, he informed the
Arkansas Attorney General's office of my work. Later that same dayiVeelca telephone call from the
Attorney General's office requesting me to provide them with reprints and other pertinent data relative to
my findings. A few days later the Deputy Attorney General asked me to testify for the State as an expert
witness for ceation science.

| knew that my involvement in the trial could eliminate any hope of continuing at the Laboratory. If my
testimony at the trial were misrepresented in print, it would almost certainly jeopardize my research at
ORNL. In September 1981, a fewnths before the trial, a prominent evolutionist had also called and urged
me in a cordial way not to risk incurring the ill will of the scientific community by testifying for the State. He
suggested that my reputation as a scientist would undoubtedfiesif | did, and | was inclined to agree

with him. Until | received the October call, it seemed that my presence at the trial would be a needless risk.

Several factors led me to change my mind about testifying for the State. They have all come into much
sharper focus since the trial, as will be seen in the remainder of this chapter. First of all, it was and still is
difficult for me to follow the logic and consistency of the American Civil Liberties Union (ACLU) in their
opposition to Act 590. They claimi¢hat this Act, in requiring balanced treatment of evolution and creation
science, constituted the establishment of religion, thus violating the First Amendment. And yet witnesses at
court trials swear by God to tell the truth, and the courts themselvesopened with a reference to God.

Also, both branches of the U.S. Congress are often begun with reference to the God of th&budaan

ethic. A striking example of this practice was given in the opening prayer for the House of Representatives
on Apri 29, 1982:

The Reverend Ray A. Howe, First Presbyterian Church, Bennetsville, S.C., offered the following prayer:

O Creator God, who created the world and all that inhabit it, we thank You we can so readily see the beauty
of Your work. We thank You fod altimations of Your beauty and being in the world of nature and for those
pointers of Your being in the lives of Your people. We lift our voices in gratitude for these Halls of free
debate, where our leaders can reason [p. 94] together and chart ourseo&ndow them with a perception

of things that endure. May their energies go always to making our land one where freedom and justice find
noble expression. May their efforts here for our Nation make noble the idea that their service to people is a
high ard sacred calling. Amen. (Howe 1982)
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This explicit reference to the Creator is recorded in @mngressional Recoidlis available to all Americans,
including public school students studying American government. Thus far, such reference to the Creator has
always been deemed consistent with the First Amendment and the academic freedom granted to both
student and teacher. And if public schools may refer to the Creator in the context of an American history
class, on what basis is it wrong for them to refestientific evidences of creation in a science class?

Just as relevant to this issue is the Declaration of Independence itself:

We hold these truths to be se#fvident, that all men arereatedequal, that they are endowed by
their Creatorwith certain undienable Rights, that among these are Life, Liberty, and the pursuit of
Happiness.

Every state in the union uses these words to inform public school children of the Creator. Why, then, would
it be illegal for the states to inform the same students of tbestific evidences of creation?

Repression in the Classroom

| thought about my earlier encounters in the university classroom. There is evidence which suggests that it
may be worse now for religiously oriented university students than it was in my daljusicate, | refer to a
letter published in the October 1982 issueRifysics Todaghe national news magazine of the American
Institute of Physics. This letter was written by an accomplished physicist wlbbascreationist. It should

open the eyes beveryone who advocates basic human rights and academic freedom for those who hold
minority views:

After reading a spate of virulently antreationist articles and letters in your publication, | decided that
something less virulent and more thoughtfulehd be said.

As we might all easily agree, it isn't very scientific to make assumptions dogmatically and then accept only
evidence in favor of these assumptions. It is the practice of this precept that separates the unbelievers from
the believers, sheepdm goats, and so forth. Most of us, history says, [p. 95] will test as goats. Therefore, a
word of caution: How much do we actually know (other than that it has something to do with someone's
religion) about this set of ideas we are calling "creationishstall confess that | know next to nothing. Will

any of the noisemakers out there also confess?

| do know what we do not know about creation: almost everything. Science, like religion, is not a physical
thing itself, but a noAmaterial set of ideas. Isian ideology and is not exempt from the scrutiny to which we
subject other ideologies. Science, if it is to progress, must be fed the fuel of inspired thinking

brainstorming, if you will. Religion has generally been the repository of things we felt mastd) in some

sense knew were true because we existed ourselves, but which we could not demonstrate rationally or
understand. Sometimes the inspiration that sparks great scientific progress has been religious. Other times
dogmatically held religious aoept has stifled the development of the very inspiration that it may have been
meant to provide. The point is that we have never been very good judges of this and, as scientists living in a
age that has history books telling of both atheistic Nazis wimpgrted to worship science, and Spanish
Inquisitors, who purported to be doing God's will, that we be a bit more humble and lower our voices.
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We have several things to gain by lowering our voices. One is the possibility that paying attention to some
radically different ideas, however wacky, may suggest to us an insight into science that we do not expect.
For instance, we do not have a thoroughly rational, tested hypothesis about the origin of our species.
Indeed, we haven't even been able to agree upondaddgical classification system for primates. Somewhere
buried in the creationist arguments may be the right question, one that we have been ignoring because it
wasn't proper to consider ifThe second thing we have to gain is our decency and humangtye Inhyself

sat in class after class in the sciences and humanities in which any idea remotely religious was belittled,
attacked, and shouted down in the most unscientific and emotionally cruel way. | have seen young students
raised according to fundamentat doctrine treated like loathsome alley cats, emotionally torn apart, and |
never thought that this sort of treatment was any better than the treatment that religious prelates, who held
authority, gave Galileo. Why scream about the inhumanity of nuel@aif you are also willing to force

people of fundamentalist faiths to attend public schools in which their most cherished beliefs will be
systematically held up to ridicule and the young children with it? These people are mostly too poor for privats
schals to be an alternative. The state tries to prevent them from teaching their children at home rather than
sending them to school. What choices do they have? Would you call it freedom? Do you call it fair?

Is it really a terrible thing for a textbook to mi&on that, aside from the Darwin theory of evolution, there
have existed other ideas, many of them religious in nature? Would that not open the mind of students
rather than close them to scientific possibilities? Wouldn't it make the fundamentalist stddeha little
more welcome and better equip him to take an unbiased view of evolution?

Well now, I've asked a lot of questions and | do not know the answers. | would far prefer to hear physicists
discussing such guestions than loudly attacking straw erghexpressing a Chicken Little attitude that the
educational sky is falling because a few creationists want to be heard. (Lane 198®IitS mine)

Repressive treatment of religious students would not be surprising under a totalitarian, atheistic r&gitne
most readers of this book may be surprised to learn that this kind of religious persecution exists here in
America. This letter reveals a side of the story which the ACLU did not tell at the Arkansas trial. The ACLU's
opposition to Act 590 was a dizeattempt to preserve the exclusive teaching of evolution in public schools.
This letter reveals, however, some of the abuses of this arrangement: students who express doubts about
the "facts" of evolution are under a potential threat of retribution jdst asking questions. This is not

academic freedom for all the studenReal academic freedom should provide opportunity for the whole

truth about creation and evolution to be made known to the students.

This belief, based on my earlier university expecis, became an increasingly strong motivation for me to
testify at the trial. A number of wefjualified scientists had already accepted the State's invitation to testify
for creation science. Possibly | could assist in their efforts to have the evidemazsation examined more
objectively.

Evolution Promoted As Fact

Confirmed evolutionists who have used repressive measures during their teaching careers may have thougt
they acted in the best interests of science. Perhaps they felt it was their dlitpitanquiries about creation

in order to save society from harm. Readers may wonder how many evolutionists really believe that their
theory is beyond question: apparently, quite a few.
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Reference has already been made in finevious chapteto the strident anticreation remarks of Dr. Rolf

Sinclair at the January 1981 American Association for the Advancement of Science (AAAS) annual meeting.
Similar views were also expressed at the same AAAS mdstiagother eminent [p. 97] evolutionist, Dr.

Porter Kier. The following quote taken frdatience Newshows that Kier's confidence in the certainty of
evolution equals that of Dr. Sinclair:

Discussing the evidence for evolution, Smithsonian Instituticengist Porter M. Kier, former director of the
National Museum of Natural History, said there are 100 million facts which support evolution. "In the
museums of the world", he says "there are over 100 million fossils that have been identified addtade
These fossils have been examined by many thousands of paleontologists and from their investigations we
have learned a vast amount about the history of life on the earth.” Despite this evidence, Kier admits, "there
are many weleducated people still questhing evolution. Part of the problem may be that evolution has

been described as the 'theory' of evolution, which gives an erroneous impres#ian scientists

themselves don't accept evolution as accepted.” The word "theory," he says, has done a gtedit dea
damage and should be dropped and the word evolution should stand alone. "Scientists may argue over the
details of evolution,"” he says, "but they agree that evolution is a fact and should be so lab8drce
News1981, 19)

Nor were Drs. Sinclaind Kier alone in expressing their complete confidence in evolution. As the Arkansas
trial drew near, the American Geological Institute, which is comprised of 18 gedtzggd societies with
over 120,000 members, issued the following release:

Scientific @idence indicates beyond any doubt that life has existed on Earth for billions of years. This life has
evolved through time producing vast numbers of species of plants and animals, most of which are extinct.
Although scientists debate the mechanism thabguced this change, the evidence for the change is
undeniable. Therefore, in the teaching of science we oppose any position that ignores this scientific reality,
or that gives equal time to interpretations based on religious beliefs only. (American Gablogtitute

1981)

Readers may decide for themselves whether the dogmatism expressed in the above statement encourages
the kind of intimidation of students referred to in the letter publishedPihysics Todaynd they should also
reflect on the impact tks timely resolution may have had on some of the media representatives assigned to
cover the Arkansas trial.

Countdown to the Arkansas Trial

This chapter has recounted a few of the incidents where evolutionists had denied the existence of evidence
for credion. It seemed that the only way [p. 98] to settle the issue was to go to the trial. My presence there
would guarantee that my work would be scrutinized by the best evolutionist scientists. If errors existed,
these would be exposed.

Most importantly, thetrial should reveal why there had been no response from the scientific community to
the critical falsification test which | had proposedd®Sn 1979 and again in 1980. As discussioGhapter
5 showed, the test was simple. According to the evolutionary scenario, the Precambrian granites had
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supposedly cooled from a hot magma during a multibilyear evolution of the earth. If granites had really
formed in this fashion, then it should be possibdeduplicate the process today; that is, it should be possible
to synthesize a handized piece of granite from a hot melt prepared under laboratory conditions. Likewise
it should be possible to produce a polonium halo in that piece of synthesized ghatitese experiments
were successful, | would withdraw my claims that the Precambrian granites are created rocks and that
polonium halos represent primordial radioactivity. The crucial question was whether my colleagues had
been able to perform those expenents.

It was time for this issue to be resolved. Scientists had repeatedly claimed no credible evidence for creation
existed. At the trial they would have an opportunity to prove that claim by refuting my published evidences
for creation. If polonium hlas in Precambrian granites were not evidence for creation, then | wanted all my
scientific colleagues to know this as soon as possible. Likewise, if my results could not be refuted, | knew thi
would be of compelling interest to the millions of individsialtho are ardently seeking to know the truth

about the Genesis record of creation. For these reasons | accepted the invitation from the Attorney
General's office to testify. It was one of the most challenging decisions of my life. It is also one | have not
regretted.
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Chapter 8: ACLU Strategy Revealed at Little Rock

The Arkansas trial began on a cold Monday morning in December 1981 at the Federal District Court in Little
Rock. Judge William Overton presided over the trial where there were more than 26@tgpe—including

60 magazine, newspaper, and TV personnel registered as members of the media. They included such
metropolitan newspapers as the New Ydiknes WashingtonPost,the Timesof London,

Chicagorribune BaltimoreSun,Kansas CityimesDetroit NewsMilwaukeeJournaland MemphisPress
Scimitermagazines likdime, U.S. News and World Report, Harper's, Nature, Science 81, Science News,
Discoverand Sciencethe AP and UPI news services; and of course the national TV networks NBC, CBS, AB(
and PBS, and even the BBC (British Broadcasting Company).

The expert witnesses for evolution gave their testimonies during the first week of the trial. They came out
with "guns blazing," a procedure which decidedly reinforced the psychological advantagareésyy held.

The ACLU witnesses had been well coached to make evolution appear invincible. The excellent preparation
of these witnesses reflected the efforts of a large, competent ACLU legal contingent. That contingent
consisted of two local attorneyswb New York ACLU lawyers, and two more from one of New York's most
prestigious law firms, Scadden, Arps, Slate, Meagher, and Flom. In addition, many other lawyers and
paralegals from Scadden and Arps backed up the ACLU. Altogether, the ACLU had oweerS@laiv

paralegals working on the case.

In contrast, the Arkansas Attorney General's office could only commit three of its attorneys to the case. This
placed the State's case at a disadvantage even before the trial began. To counter the perception that
ewlution was incontrovertible required that the State strongly confront the expert [p. 100] evolutionist
witnesses during their crossxaminations and, just as importantly, be prepared to expose any flaws which
might be uncovered. It was impossible for tlesv State attorneys to completely prepare for the cross
examinations and to also adequately rehearse their own witnesses for direct testimony. They had no choice
but to concentrate on the latter; nevertheless, the crassaminations of the ACLU witnessesra/

conducted proficiently. On several occasions the State attorneys actually exposed some of the fatal
weaknesses in the ACLU case; but this seemed to have little impact on the judge. In fact, in one instance the
State was actually thwarted from exploigra critical weakness in the ACLU case by the judge himself.

The ACLU's Plan for the Treatment of Origins

From my viewpoint as a former evolutionist, it was quite revealing to see how the ACLU treated the subject
of origins. In my university courses theetiry of evolution encompassed the spontaneous origin of life as

well as its diversification. But at the trial the ACLU sought to present the question of origins as something
apart from evolution. One of their withesses, Dr. Francisco J. Ayala, a geraditishe University of

California at Davis, reportedly maintained that even though life had arisen from nonlife by natural laws, this
occurrence wasot a part of evolution. (Ayala's exact words are not quoted here because his testimony had
not been transribed as of this writing in the spring of 1986. However, his testimony is summarized in
Norman Geisler's boolRhe Creator and the Courtroqi@eisler 1982, 884)). There were good reasons why
the ACLU wished to avoid directly linking evolution with therdganeous origin of life.

After decades of research the ACLU knew that evolutionists had been unsuccessful in their attempts to
produce life from inert material. But obviously they did not want the State to focus on this glaring failure as
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evidence that ae of the basic tenets of evolution was wrong. On the other hand, the ACLU had to maintain
that life could be formed naturalistically; otherwise they would have to consider the possibility of a sudden
creation of life, which Act 590 ascribed to creatioreace. | watched with interest as the ACLU unfolded

their strategy to divert attention away from this issue.

Direct Examination of the ACLU Witness for Biophysics

That strategy was unveiled in the direct examination of their expert witness for biophisiddarold

Morowitz, from Yale University. ACLU Attorney [p. 101] Jack Novik's examination of Morowitz began with
the usual legal formalities and then focused almost immediately on how Act 590 depicted the origin of life
from the creation science perspeedi. According to the official transcript of the trial (Smith 1982a), some of
the exchanges between Novik and Morowitz on this topic were as follows (all quotes from the transcripts
follow the original wording except where indicated in brackets):

Q  Daoctor Morowitz, let me show you a copy of Act 590 marked, | believe, Exhibit 29 in these
proceedings. Had you read this Act before?

>

Yes, | have.

Q Would you look at Section 4 of this statute, particularly Section 4 (a), purporting to define creat
scence. Do you see any reference in that section to the origin of life?

>

4 (a) (1) refers to sudden creation of life from nothing.

O

And is "sudden creation" a term that has scientific meaning to you?

A No. To my knowledge it is not a term in scientitierature or in general use in the scientific
community.

O

Do you know the meaning of the words "sudden creation"?

A "Sudden creation" assumes a creator, and, as such, implies the supranatural explanation, and,
therefore, lies outside the bounds of noatscience. [Smith 1982a, p. 495, I. 20, to p. 496, |. 13]

Having presumably established that "sudden creation" is excluded from conventional science because it
requires "a creator," Novik subsequently asked:

Q Does the theory of evolution as usey scientists include the study of the origins of life?
A Normally that's treated as a separate subject in a technical sense. [Smith 1982a, p. 4980]

Ordinarily Morowitz's response would have kept the lid on the orajihfe matter. Yet the AQLstill had to
maintain acceptability for the naturalistic origin of life in order to preserve the image that evolutionists have
the truth about origins. Thus Novik found it necessary to return to the question of the origin of life on two
separate occasianin his later direct examination of Morowitz.

Q  Doctor Morowitz, do you know how life was first formed on this planet?

A We do not know in any precise way how life was formed. However, it is a very active field of re:
There are a number of stlies going on, and we are developing and continuing to develop within
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O

science a body of knowledge that is beginning to provide some enlightenment on this issue. [S
1982a, p. 499, I. 24, to p. 500, I. 6]

[p. 102]
Do you know how life was formedgwmisely?

Again, not in precise detail, although as | pointed out, it is an active area of scientific research,
the moment one, as an enthusiastic scientist always feels, that we are getting close. [Smith 19:
5009, II. 1115]

The ACLU and éOrigin of Life: A Narrow Escape

Morowitz's bold claim about getting close to knowing how life formed provided State Attorney Callis Childs
with a unique opportunity to probe the weaknesses in the ACLU position on the origin of life. As the
following exclanges show, Attorney Childs' incisive cregamination of Morowitz came within inches of
exposing the flaw in the ACLU strategy on this matter.

O >» O >» O

o >

>

QO

> O

Are you familiar with the work of a fellow named Miller?
Stanley Miller?

| believe so, yes, sir.

There are a lot of people named Miller.

Are there any Millers other than Stanley Miller that would be working in your particular area of
endeavor?

Not that I'm aware of.

Did Mr. Miller, or let's say Doctor Miller, did Doctor Miller come up vatlything unusual in the
1950's in his research?

Yes.
What did he come up with?

In Miller's experiments, he took a system of methane, ammonia and water, and in a closed sys
provided energy through an electrical, high frequency electricalksgischarge, and he
demonstrated the synthesis of amino acids, carbocyclic [sic, carboxylic] acids, and other prebic
intermediates.

Who was the previous historian, excuse me, the previous scientist in history who dealt with tha
subject matteron a significant basis?

The origin of life?
Yes.

Prior to the Miller experiment, | would say that the leading name in that field was A. I. O'Parin [:
Oparin].

And prior to that?
Prior to that, in a sense, the field didn't really exist.
Why was that?
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>0 » O

> O >» O

>0 >» 0 >0 >»0 >0

> O >» O

Because people believed through the 1800's that life arose spontaneously all the time; that ma
arose and became meat [sic], and mice old piles of rags [sic], and so forth and so on. And as I«
people [p. 103] believed that, themgas no need to have a theory of the origin of life.

Who put that theory to rest?
Louis Pasteur.
And what were Doctor Pasteur's experiments?

Basically his final experiments that were most persuasive in this field consisted of flasks of ster
medium to which no organisms were admitted, and these flasks remained sterile for long perio
time.

So?
Meaning no growth of living organisms occurred in them.
What work has been done since Stanley Miller's work in the area of generatinytlife laboratory?

Well, there have been some several thousand experiments on the, of the type done by Miller; f
up experiments, where various energy sources have been flowed [sic, have flowed]; there have
the flow of various kinds of energiirough systems of carbon, hydrogen, nitrogen and oxygen, ai
there has been a study of the kinds of molecules that are produced in such energy flow systemr
These experiments universally show that the flow of energy through a system orders it in a nto
sense.

Has anybody created life by the flow of energy?

Have any of those experiments resulted in the synthesis of a living cell? Is that the question?
Yes, sir.

No. Not to my knowledge, anyway.

Would you say that this area has receivecmgive scientific scrutiny in the scientific community?
Yes.

Do you have any explanation of why you have not been able to synthesize life in the laboratory
It's an extremely difficult problem.

What is the difficub—

| would point out to youthat we have put far more money into trying to cure cancer, and that is s
an unsolved problem, also. We have put far more time, money, effort and human endeavor intc
problem, and that is also an unsolved problem because it is a very diffichligpno

What is the information you need to accomplish that?
To accomplish the synthesis of a living cell?
Yes, sir.

Two kinds of information. One is the detailed understanding of the chemical structure of the sir
molecules, micro molecules, gainelles and other structures that make up a living cell. And secor
one has [p. 104] to know the kinetic processes by which those structures came about in prebio
systems.
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Q In perusing some of the literature that you've written last night, | camppewvith an article which
would seem to indicate that [you] sincerely believe that given enough time and research, that y
scientists like you can ultimately go back to the ultimate combinations of atoms which led to the
formation of molecules.

A  That B not a question.

O

Do you recall an article to that effect?

A Well, you said "we can go back to that" and then there should be an 'and’ clause, ‘and do some
things'.

Q Do you believe that you can go back and ultimately understand how atoms combifeurto
molecules?

A  Thatis a branch of chemistry. That is rather well understood.

Q Well, I'm talking about the first molecules on the surface of the earth. Do you understand my
guestion?

A No, | don't.
MR. CHILD®/ay | approach the witness, yodionor?
THE COURYes.

Q The article that | have Biology as a Cosmeologigsic, CosmologicdlScienceteprinted fromMain
Currents and Modern Thoughiplume 28, number 5, May through June, 1972.
Page 50 to, well, the page number | havetlois is 615186. The first column is in brackets. I'd lik
you to read that paragraph, please.

A  "If we are able to obtain the kind of theory of selfder, this kind of theory of setirdering should
challenge us to apply the most profound insights we nauster to link biology to neequilibrium
physical chemistry."

"The job seems very formidable indeed, but the rewards could be very great; the ability to se
our origins in terms of a law that would promulgate our action. This is truly a newidroand one
that challenges the maximum intellectual effort of which we are all capable.”

Q Do lunderstand this paragraph to mean that you believe that you and scientists from the scien
community can explain the origins of man in terms of thedaifvatomic interaction?

>

| believe that the origin of life can be explained in terms of the laws of atomic interactions. [Smi
19824, p. 585, |. 25, to p. 590, . 25]

Is your theory that-Let me start over. Do you know how life formed on the surfaicéhe earth?
| have a theory of how life formed on the surface of the earth.

Have you been able to take that theory and create life in the laboratory?

No. [Smith 1982a, p. 600, |. 20, to p. 601, I. 1]

>0 » O

It is most revealing to compare Morowitzissponses in his direct testimony with those given under eross
examination. Note that when ACLU Attorney Novik asked, "Do you know how life was formed, precisely?"
Morowitz testified optimistically, "Not in precise detail." but "that we are getting clee.” However, during
Attorney Childs' relentless probing of this matter, a different picture emerges. When Childs asked if
Morowitz knew how life had formed on the earth's surface, he responded only that he had a theory. And
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when asked whether he had beaible to use that theory and create life in the laboratory, Morowitz was
forced to answer, "No." (Remember that Childs had earlier gotten Morowitz to admit that thousands of
experiments designed to produce life had failed.)

The Judge Rescues the ACLU

Morowitz's responses had established that leading evolutionists have only theories about how life began
and, most importantly, that none of them work. Apparently Attorney Childs sensed that he had pinpointed a
flaw in the ACLU case, for his next question to Moto was designed to refocus and exploit what he had

just uncovered. Interestingly, Judge Overton was not about to let Childs probe this defect any further, as will
be seen by the trial transcript:

Q Let me repeat my question. Do you know how lifeleed on the surface of the earth?
THE COURMHe just answered that.
MR. CHILDS$think he said he had a theory.
THE COURTthink that is the answer. | think he has a theory. He doesn't know for a fact.

MR. CHILDS$think therehas been a blurring in the distinction between a theory and a fact in t
lawsuit, and that is the point | am attempting to make, your Honor.

THE COURTdon't know how it's blurred, but it doesn't seem to me like that answer blurred it.
MR.CHILDS will move on, your Honor. [Smith 1982a, p. 601,-14P

Thus, whatever climax Childs might have achieved in this phase of hissgeragation was effectively
short-circuited by Judge Overton' s timely intervention in behalf of this ACLiésgt This was one of the
critical points in the trial, generally unnoticed by media representatives.

So the ACLU escaped from having one of the major defects in their case exposed; namely, the numerous
failures to synthesize life constitute prima faciadance that theuniformitarian principlés not now, nor

ever has been, a sufficient basis for life to form. If it was, evolutionists long ago should have been able to
reconstruct by design that which nature constructed only by chance. Evolutionists wendirfail in
synthesizing life from inert matter because they are attempting the impossithle duplication of a process
that lies solely in the hands of the Creator.

The ACLU: No Science but Evolution

Morowitz's crossexamination had established that lbefl in a naturalistic origin of life, as required by

evolution, has no scientific basis. To divert attention away from this truth, the ACLU used the clever strategy
of depicting creation science as being unscientific. Generally the ACLU was able to kaweéita@xpert
witnesses (Geisler 1982, 9®) affirm that creation science is not scientific without being challenged in their
cross examinations. This was one of the State's most costly shortcomings. In one instance, though, the Stat:
did expose jushow far some evolutionists are willing to go in their opposition to creation. This occurred
during Attorney General Steve Clark's cregamination of the ACLU's biology witness, Dr. William V. Mayer,
from the University of Colorado. Quoting Geisler (fhast of Mayer's transcript was not available), in his

direct examination this witness had earlier
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objected to the term "evolution science" in Act 590 on the basis that it implied that there was such a thing as
a science which was nevolutionary, which hesaid is not true. (Geisler 1982, 99)

This statement effectively mandates that only evolution can be viewed as science. Durirg>@ossation
Attorney Clark inquired about this statement. Clark asked Mayer if he had said it "may well be that
creationismis correct about origins." To this Mayer agreed, and added that he also had said "even if it were
correct, it's not scientific." (Geisler 1982, 102)

This was a revelation. Over tweHriye years earlier | had accepted evolution based on what seemed to be
scientific evidence in its favor. At that time | assumed all scientists were searching for the truth, always reads
to modify their position if contrary evidence were found. Indeed, my quest for truth was initiated with the
hope that evolutionists would fdy evaluate new data even if the outcome conflicted with the status quo,
hence my long [p. 107] arduous efforts to inform them of my results in scientific journals. But it is difficult to
see how Mayer's view represents an unbiased search for truth. Rateeems specially geared to preserve

the status quo of evolution regardless of how much evidence is discovered for creation.

This was another critical point of the tdah point where the State could have decimated one of the
foundations of the ACLU aasThe ACLU had portrayed evolutionists as those dedicated to anropeied

search for truth in science, whereas creation scientists were represented as those who abuse science. But
Mayer's responses exploded this myth. If, according to Mayer, there ssieace but evolution, then

searching for truth in science means that only those evidences in agreement with evolutionary theory will be
accepted as scientific. | believe Attorney General Clark should have focused strongly on this issue during his
crossexamination of Mayer.

The Age of the Earth: Testimony of the ACLU Geology Witness

The age of the earth was a key issue in the Arkansas trial. The general theory of evolution encompasses bo
the multibillion-year geological evolution of the earth as wellasultimillionyear evolution of life on the

earth. In order to win their case, it was imperative for the ACLU to find a witness who would strongly
promote an ancient age of the earth consistent with geological evolution.

To accomplish this task the ACtalled a scientist whom | personally admire very much, one who is
considered an eminent authority in the field of radiometric dating, Dr. G. Brent Dalrymple. At the time of the
trial Dalrymple held the position of Assistant Chief Geologist of the U.So@ieadl Survey in Menlo Park,
California. Not surprisingly, Dalrymple testified that the earth is billions of years old, contrary to the
generally accepted creatiescience position that the age of the earth is less than 10,000 years. He also
stated that, o this point, creation science could be falsified and, in fact, had been falsified many times over
the last several decades by many different tests.

As indicated in th@revious chapterthe popular lgacy of the Scopes trial was that true scientists believe in
evolution. At every opportunity the ACLU waged a clever psychological war to capitalize on this perception.
The following excerpts from the official trial transcript of ACLU Attorney Bruce Hive examination of
Dalrymple illustrate this point quite effectively regarding the age of the earth:
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Are you familiar with the creation science literature concerning the age of the earth?

Yes, | am. | have read perhaps two dozen books dides either in whole or in part. They
consistently assert that the earth is somewhere between six and about twenty thousand years,
most of the literature saying that the earth is less than ten thousand years old.

Are you aware of any scientifavidence to indicate that the earth is no more than ten thousand y
old?

None whatsoever. In over twenty years of research and reading of scientific literature, | have n
encountered any such evidence.

Are you aware of any scientific evidenceindicate that earth is no more than ten million years olc
None whatsoever.
THE COURWait a second. What is it that the creation scientists say is the age of the earth?

They make a variety of estimates. They range between about six and aEnty thousand years,
from what I've read. Most of them assert rather persistently that the earth is less than ten thous
years. Beyond that they are not terribly specific.

Are you aware of any scientific evidence to indicate the earth is no nmawe ten million years old?
None whatsoever.

Are you aware of any scientific evidence to indicate a relatively young earth or a relatively rece
inception of the earth?

None whatsoever.
If you were required to teach the scientific evidencesdgoung earth, what would you teach?

Since there is no evidence for a young earth, I'm afraid the course would be without content. I
have nothing to teach at all.

Is the assertion by creation scientists that the earth is relatively young dubjscientific testing?
Yes, itis. It is one of the few assertions by the creationists that is subject to testing and falsifice
Have such tests been conducted?

Yes. Many times, by many different methods over the last several decades.

What do those tests show?

Those tests consistently show that the concept of a young earth is false; that the earth is billior
years old. In fact, the best figure for the earth is in the nature of four and a half billion years. Ar
would like to poit out that we're not talking about just the factor of two or small differences. The
creationists' estimates of the age of the earth are off by a factor of about four hundred fifth [sic,
thousand.

[p. 109]

In your professional opinion, are [siave] the creation scientists' assertions of a young earth be
falsified?
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A Absolutely. I'd put them in the same category as the flat earth hypothesis and the hypothesis tf
sun goes around the earth. | think those are all absurd, completely disprioypotheses.

Q Inyour professional opinion, in light of all of the scientific evidence, is the continued assertion k
creation scientists that the earth is relatively young consistent with the scientific method?

A No, it is not consistent with the smtific method to hold onto a hypothesis that has been complet
disproven to the extent that it is now absurd. [Smith 1982b, p. 409, I. 6 to p. 411, I. 19]

| agree that theories which have been shown to be false should be discattiatis one of the rain

themes of this book. But is Dalrymple correct in claiming those tests disprove or falsify a young age of the
earth? As we shall soon see, Dalrymple's cessnination showed that the tests he cited to justify this
conclusion alssumeconstant radioatve decay rates. This assumption is actually just a part of

the uniformitarian principle-the glue that holds the evolutionary mosaic togethenentioned many times
earlier in this book.

Dalrymple's claim of certainty about the earth being four and a hHibb years old coupled with his

scathing comments about a young age of the earth were exactly what the ACLU wanted Judge Overton to
hear. Certainly Ennis knew beforehand that Dalrymple planned to psychologically attack theegsting

view by linking itvith the flat-earth hypothesis. Would the ACLU ever have allowed Dalrymple to draw this
invidious comparison unless they strongly suspected that Judge Overton had already been primed in favor c
evolution?

Ennis then turned his direct examination to quesis concerning various types of dating techniques. The
excerpts from the transcript, shown below, are some of those linking radiometric dating and the age of the
earth.

Q How do geochronologists test for the age of the earth?

A We use what are caliethe radiometric dating techniques. [Smith 1982b, p. 411, 22D

Q Why did geochronologists rely upon radiometric dating techniques rather than other techniques
A

Because radioactivity is the only process that we know of that's been constant thtoog for
billions of years.

O

Is radioactive decay affected by external factors?
[p. 110]

A No, radioactive decay is not affected by external factors. That's one reason we think it's been
constant for a long time. [Smith 1982b, p. 413, |. 24, tol@., 4. 6]

Q Have any tests ever shown any change in the decay rates of any of the particular isotopes
geochronologists use in radiometric dating?

>

None. They've always been found to be constant.

Q Are changes in decay rates of various isotopes at tbastretically possible? [Smith 1982b, p. 416,
7-12]
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A ... There have never been any changes affecting any of the decays being used for radioactive
[Smith 1982b, p. 417, II. 1B4]

Note here that my respected colleague asserts that radiwdgtis the only processnownto be constant

for billions of years and then affirms this assertion by saying there haverbeen any changes in the decay
rates of the isotopes used in radioactive dating. There is no question that his absolutist remaeks

crucially needed by the ACLU to bolster their case for an-Emrggevolutionary development of the earth.

But the truth is that Dalrymple was not around during the period when he claims to have certain knowledge
of radioactive decay rates. As we Hisee in thenext chapter his great assurance about this matter is, in

fact, nothing more than what evolution assumes to be true. This was brought out clearly in Deputy Attorney
General David Williag crossexamination of Dalrymple. And it is in this cr@ss&mination that the topic of
radioactive halos comes to the fore.
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Chapter 9: Confrontation in the Courtroom

Regardless of how fervently the ACLU expert biology withesses might propound the ofidiblogical
evolution, the ACLU well knew that neither the geological evolution of the earth nor the biological evolution
of life was even remotely credible without the support of vast amounts of time. So in the last analysis, the
cornerstone of the AU case rested on establishing the plausibility of an ancient age of the earth. This is
why Dalrymple's testimony about the reliability of radioactive dating was crucial to their intent of
overturning Act 590.

The State Challenges Radiometric Dating Teglas

Under crossxamination Dalrymple was asked to affirm his confidence in uniform radioactive decay for
increasingly greater times in the past. Although he expressed belief in a uniform decay process for the past
4.5 billion years, continued croegxamnation brought him to admit his uncertainty about this assumption

for earlier periods in the history of the universe, saying that his area of expertise did not extend to that time.
Quoted below from the official trial transcript are segments of the c®samination by Deputy Attorney
General David Williams:

Q Is constancy of the rate of radioactive decay a requirement for radiometric dating?

A  Yes. ltis required that radiometric dating be based on constant decay rates, at least within limi
significant areas, and what | mean by that is that if the decay rates were to change a percent ot
that would probably not significantly alter any of our major conclusions in geology.

[p. 112]

Q To the best of your knowledge, has the rate of radioa&ctiecay always been constant?

A  As far as we know from all the evidence we have, it has always been constant. We have no, ei
empirical or theoretical, reason to believe it is not.

Q So as far as you know, it would have been constant one billion ggarghe same as it is today.

A As far as we know.

Q  Five billion years ago?

A As far as we know.

Q Ten billion years ago?

A As far as we know.

Q Fifteen billion?

A I don't know how far back you want to take this, but | think for the purposes albogy and the age ¢

the solar system, we are only interested in using radiometric dating on objects we can possess
hand, so we only need to take that back about four and a half or five billion years.

| think whether it's been constant fifteenltion years is irrelevant. We have no way of getting
samples that old. We can only sample things that have been in the solar system. [Smith 1982b
l. 8 to p. 450, I. 13]
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Notice the change in Dalrymple's position on the constancy of the decayinaltés direct testimony
(seeChapter § he claimed to know that radioactive decay rates had been constant without any time
gualification whatsoever. Likewise during the initial part of his cesarination, he affirmed they had been
constant at least ten billion years. However, at the fiftdslion-year mark he apparently senses that
Williams is approaching the presumed time of the Big Bang. He then begins to backtrack and suddenly
reveals that "weonly need" them to be constant for the last four and a half billion years. In other words, at
this point in the cros@xamination, it appears that the requirement, or "need," to establish credibility of the
evolutionary model determines how far back im& evolutionists are willing to affirm constant decay rates.

Williams must have realized this was a startling revelation, for he continued pressing Dalrymple to find out
more about the decay rates and, in addition, to probe just what evidence he hadedorctbnstancy over the
last several billion years.

Q How old is the solar system, to the best of your knowledge?
A  As far as we know, it is four and a half billion years old.

[p. 113]

The solar system itself?

O

A The solar system itself. Now, &t we talk about the age of something like the solar system, you
to understand that there was a finite period of time over which that system formed, and we may
talking about a period of a few hundred years, so it is not a precise point in timepne interval.
But compared with the age of the solar system, it is thought that that interval was probably rath
short—a few percent.

Q Are you aware of when those scientists hypothesized or when thealed big bang occurred, how
many years ago?

A No, I am not sure exactly when that was suppesed

Q Would the rate of radioactive decay have been constant at the time of the big bang?

A lam not an astrophysicist. | don't know the conditions that existed in theafled primordial bowl of
soup, and e | am afraid | can't answer your question.

Q Soyou don't have any opinion as to whether it was constant then?

A  That's out of my field of expertise. | can't even tell you whether there were atoms in the same s
that we use that term now.

Q But youdid state that it had always been constant as far as you knew, but now you state you dc
know about the big bang, whether it was constant then; is that correct?

A Well, what | said, it's been constant within the limits in which we are interested. Equuhposes of
radiometric dating it hardly matters whether it was constant at the moment of the big bang. Let
say this—

QO

| don't want to interrupt you.
A That's all right.
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You say as far as you are concerned, for the purposes of your concesbiéba constant as far as
you know, and your purposes go back to the age of the earth for four point five billion years; is
correct?

Yes, that's correct.

But you base that age of the earth on the assumption or on this requirement that it hagsleen
constant; is that correct?

That is not entirel~That's correct, but it is not an assumption. It is not fair to calculate it that wa
a certain sense it is an assumption, but that assumption has also been tested.

For example, if you lockt the ages of the oldest, least disturbed meteorites, these objects givi
ages of one point five to four point six billion years. A variety of different radioactive decay sche
schemes it at [sic, that have?] different half lives. They are based fenedtif elements. They would
not give those identical ages if the rate of decay had been [sic, had not been?] constant.

[p. 114]

But do those schemes that you mentioned there rely upon the requirement that the rate of
radioactive decay has always bessnstant as well?

Yes, they do.

So all methods you know would rely upon this, what you termed a requirement and what | term
assumption; is that correct?

That is correct.
The rate of decay is a statistical process, is it not? | think \atifiéel yesterday to that.
Basically, it is.

Would you agree that any deviation in the rate of decay would have to be accompanied by a ct
in physical laws?

As far as we know, any change in decay would have to be accompanied by a changeal lalys
with the exceptions that | mentioned yesterday. There are small changes known in certain kind
decay, specifically in electron capture, a tenth of a percent.

What do you consider the strongest evidence for the constant rate of radioativay?

Well, I don't think | could give you a single piece of strongest evidence, but | think the sum tota
evidence, if | can simplify it, is that rates of decay have been tested in the laboratory and found
essentially invarient [sic, inviant].

Theory tells us those rates of decay should be invarient [sic, invariant]. And when we are abl
test those rates of decay on undisturbed systems; that is, systems that we have good reason t
presume have been closed since their formatioracleack to the oldest objects known in the solar
system, we find we get consistent results using different decay schemes on isotopes that deca
different rates.

So that is essentially a synopsis of the evidence for constancy of decay. [Smith 198N, |. 14,
to p. 454, I. 6]
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It is most informative to compare the responses that Dalrymple gave in his direct testimony and cross
examination. Théast chapterevealed that in his direct testinmy Dalrymple claimed that "tests

consistently show ... that the earth is billions of years old.”" When questioned what those tests were, the
response was "radiometric dating techniques." And when asked why "geochronologists rely upon" these
techniques, tle reply was that "radioactivity is the only process that we know of that has been constant
through time for billions of years."

The above crosexamination reveals, however, that Dalrymple's confidence in constant decay rates in the
distant past rests onik belief that the assumption of constant decay has been tested. For one test he cites
the fact that [p. 115] decay rates are observed to be constant at present. Of course this is not a test about
events in the past, but simply an observation about theserd. His only other test for constant decay rates
was that certain samples give consistent results when they are analyzed for different radioactive elements
having different decay schemes. Attorney Williams, apparently perceiving there was a flawpresumed

test, continued to press Dalrymple on this point.

Q Did you say-But s it not true that as long-Well, if the rate of decay has varied and as long as tt
variation would have been uniform, would you still get these consistent results?

A ltis possible to propose a set of conditions under which you could get those consistent results.
THE COURIExcuse me. | didn't understand that.

THE WITNESIhink what he is saying is, is it possible to vary the decay rate in such a wgput
could still get a consistent set of results by using different decay schemes, and | think it is alwa
possible to propose such a set of circumstances, yes.

So that question is in the nature of a "what if," and one can always come to the condiugigmu
can restructure science in such a way to make that "what if" happen. But that is not the sort of
we usually do unless we have good reason to presume the physical laws have changed, and v
presume they have not.

The same is true with thgs like the speed of light, gravitational constant and so forth. May |
elaborate just a little bit more? We are not talking about small changes in decay. If the creation
scientists are correct and the earth is only ten thousand years old, we are tatkiog many orders
of magnitude, thousands of times difference. The difference between the age of the earth that
scientists calculate and the age that the creationists calculate are different by a factor of four
hundred and fifty thousand. So you don't Ave to perturb the constancy of decay laws a little bit;
you have to perturb them a lot. [Smith 1982b, p. 454, |. 7 to p. 455, |. 11]

In the above responses my respected colleague now admits that consistent results obtained by different
decay schemes dooh actually prove constant decay in the past after all. He then attempts to reduce the
impact of this admission by noting that varying decay rates would involve changes in physical laws. His only
argument against this possibility is plainly stated: scgatipresume they [physical laws] have not"

changed. But the [p. 116] presumption that physical laws have not changed over the course of time is just
the uniformitarian principleThus, his entire testimony concerning constant decay rates and an ancient ag

of the earth was hinged on his faith in this unproy@mciple.No proof was given for constant decay rates

and an ancient age of the earth because no proof exists.
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Indeed, when Dalrymple said, "If creation scientists are right and the earth is ortlydesand years old...

," his main argument against an earth this young was that this meant decay laws had to be perturbed "a lot."
But Dalrymple provided no evidence to show this had not occurred sometime in the past. In short, he was
unable to scienfically counter the possibility of a young earth. Unfortunately for the State, this was not
generally understood at any time during his cresamination. And there was something else of equal
importance for the State's case that went undetected.

We have &eady noted the change in my colleague's stance on the decay rate: from his confident, opening
assertion that the decay rate has always been constant to his somewhat defensive position that its
constancy beyond a certain point is irrelevant. We now re$oau that part of the crosexamination when
State Attorney David Williams asked whether the radioactive decay rate had been constant at the time of
the Big Bang. The reply was:

| am not an astrophysicist. | don't know the conditions that existed in theafled primordial bowl of soup,
and so | am afraid | can't answer your question. [Smith 1982b, p. 451,1. 9

Dalrymple's reticence to commit himself fully on the one assumption that supports the entire evolutionary
framework—the uniformitarian principe—together with his earlier assertion that it was irrelevant whether

the decay rate was constant beyond a certain time, placed the ACLU case in a very vulnerable position. If th
State had drawn attention to the implications of these statements, thisldibave greatly reduced the

credibility of the ACLU position for the remainder of the trial. His response also allowed him to avoid
guestions about the supernatural nature of the Big Bang. Quite possibly the ACLU realized such questions
could open up the pverbial Pandora's box. Any witness who testified about the evolutionary beginning of
the universe would give the State the opportunity to focus on the Big Bang as an event not subject to known
scientific laws. It would then have been evident that evalntas well as creation requires a supernatural
beginning. Thus the cornerstone of the ACLU strategy would have crumbled!

The Granite Synthesis Experiment: An Evolutionary Perspective

As the crosexamination continued, Dalrymple first confirmed what haseatated earlier: dating of fossils

as well as rocks depends on geochronology. Having established that geochronology is of preeminent
importance to evolution, Williams then delves into this subject preparatory to asking about my work and the
falsificationtest.

| had looked forward to this part of the trial with great anticipation. Everyone there would soon learn
whether Dalrymple or some other geologist had succeeded in synthesizing a piece of granite. For this
information | had decided to risk everythiagd come to the trial. If someone had been successful in the
synthesis experiment, then | was going to withdraw my claim that the Precambrian granites were the
Genesis rocks of our planet. If this had not been accomplished, then it was certain thaldhaipohalo
evidences for creation were not going to be refuted at the trial. | listened carefully as Attorney Williams
proceeded with the crosexamination.

Q Mr. Dalrymple, is it correct that you think that geochronology establishes an age oéattie ot
only that the earth is several million years old, but also establishes the age of the fossils which
enclosed in the rocks?
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Yes. That's correct. [Smith 1982b, p. 458.-9] 4

Now, do you understand that biologists consider these fossitdosed in these rocks to be the relic
or the remnants of some evolutionary development?

Well, | think the fossils are the relics of an animal.
Would that be the evidence of the evolutionary development?
Well, as far as | know, yes.

Then woud it be fair to say in your mind that the ages for the various types of fossils have been
precisely determined or measured by radioactive dating or by geochronology?

That sounds like a fair statement.

Since geochronology does play such an irtgodrrole on the ages of the rocks and the fossils, wo
you agree that it would be important to know whether there is any evidence which exists which
would bear on the fundamental premises of geochronology?

Of course. Let me add that that's a subjdwt's been discussed considerably in scientific literatur
We're always searching for that sort of thing. That's a much debated question.

| think you said yesterday that anyone who believes in a young age of the earth, in your opiniol
not too bright scientifically, and are in the same category as people who believe that the earth i
[p. 118]

Yes. | think if we are talking about people who profess to be scientists and insist on ignoring wi
actual evidence is for the age of the darthen | find it difficult to think that their thought processe
are straight.

Is it true that you do not know of any scientists who would not agree with you, with your viewpc
on this radioactive dating and of the age of the earth and fossils?

Will you rephrase that? I'm not sure | understand it.
Is it true that you stated, | think in your deposition, that you do not know of any scientists

MR. ENNISExcuse me. If you're referring to the deposition, please identify it, what page.

MR. WILLIAM3'm not referring to a page at this point, I'm asking a question.
MR. WILLIAMSContinuing)

Is it true that you do not know of any scientist who does not agree with you and your viewpoint
opinion as to the age of the earth andettiossils?

It depends on who you include in the word "scientist.” | think if you want to include people who
categorize themselves as creation scientists, then that would not be a true statement. | know tf
some of those do not agree.

As far as myalleagues, geologists, geochemists, geophysicists and paleontologists, the ones
know of, | don't know of any who disagree that the earth is very old or that radiometric dating is
good way to date the earth.
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QO

Are you aware of any creation saotist, then, who has published evidence in the open scientific
literature who has questioned the fundamental premises of geochronology by radioactive datin

| know of one.
Who is that?

That's Robert Gentry. | should say that Robert Gentry cleizes himself as a creation scientist,
understand what he's written.

Are you familiar with Paul Damon?
Yes. | know him personally.
Who is Mr. Damon?

Mr. Damon is a professor at the University of Arizona at Tuscon [sic, Tucson]. Hézgseitia
geochronology.

Are you aware that Mr. Damon has stated in a letter that if Mr. Gentry's work is correct, that it c
in doubt that entire science of geochronology? [p. 119]

Which letter are you referring to?
Do you recall the letter wkh you gave to me froBOSy Mr. Damon?
Yes. | recall the general nature of that letter.

And do you recall that Mr. Damon said that if history [sic, Gentry] is correct, in his deductions it
call up to question the entire science of geochromyid

Well, | think that's the general sense of what Paul Damon said, but | think it's an overstatement
not sure | would agree with him on that. [Smith 1982b, p. 459, I. 19, to p. 463, |. 1]

Here we see that Dalrymple was so anxious to minimizentipdications of primordial polonium halc
in granites that he was willing to take issue with Damon's published statement. This prompted
Attorney Williams to focus on Damon's qualifications as he continued the-es@ssination.

Mr. Damon is not a creatioscientist, is he?

No. Doctor Damon is not a creation scientist, by any means.

Would you consider him to be a competent scientist and an authority in this field?
Yes. He's extremely competent.

Are you aware as to whether Mr. Gentry has evdexdd or provided a way for his evidence to be
falsified?

| am aware that he has proposed one, but | do not think his proposal would falsify it either one
the other.

Have you ever made any attempts, experiments that would attempt to falsfywbrk?

Well, there are a great mary | guess you're going to have to tell me specifically what you mean
"his work." If you could tell me the specific scientific evidence you're talking about, then let's dis
that.
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Q  Well, first of all, do youke to think you keep current on the scientific literature as it may affect
geochronology?

A Well, | keep as current as | can. There's a mass amount of literature. In the building next to my
there are over two hundred fifty thousand volumes, mosttygeology. It's extremely difficult to kee
current. But | am currently relatively up on the mainstream, anyway.

O

Certainly the most important points?
A 1 do my best.

Q And if someone had issued a study which would, if true, call up to questiomtire science of
geochronology, would you not want to be made aware of that and look at that closely yourself,
expert in the field?

>

Oh, yes, | would.

Q And as a matter of fact, your familiarity with Mr. Gentry's work is limited, is it not, taracle that he
wrote in 1972 and a letter that [p. 120] he wrote in response to Mr. Damon's letter, in terms of \
you have read, is that correct?

A Those are the things | can recall having read, and the reports that | have some recollection of.
never been terribly interested in radioactive haloes, and | have not followed that work very clos

And that is the subject upon which Mr. Gentry has done most of his research.
As | think | told you in the deposition, I'm not an expert on that patéir endeavor. I'm aware tha

Mr. Gentry has issued a challenge, but | think that challenge is meaningless.

Q  Well, let me ask you this. You stated in the deposition, did you+iott me ask you the question,
can, to your knowledge, granite be synthesize a laboratory?

>

I don't know of anyone who has synthesized a piece of granite in a laboratory. What relevance
that have to anything?

I'm asking you the question, can it be done?
Well, in the future | suspect that it will be done.

| undestand. But you said it has not been done yet?

> O >» O

I'm not aware that it has been done. It's an extremely difficult technical problem, and that's bas
what's behind it. [Smith 1982b, p. 463, |. 2 to p. 465, |. 13]

A long awaited moment of truth had ote. Dalrymple did not have a piece of synthesized granite to present
at the trial. The ACLU had failed to respond to the challenge of creation, and they badly needed to minimize
the impact of this failure. The best Dalrymple could do for them was to says$mected that the granite
synthesis would be done in the future and that | had proposed a meaningless test. We shall later discuss
both comments in more detail. For the present we continue with the eeasnination as Williams begins

to ask more specitally about Dalrymple's knowledge of my work.
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To the extent that you are familiar with Mr. Gentry's work and that as you have reviewed it, wot
you consider him to be a competent scientist?

| think Mr. Gentry is regarded ascompetent scientist within his field of expertise, yes.
And you would agree with that?

From what I've seen, that's a fair assessment of his work, yes. He's a very, did some very care
measurements, and by and large he comes [p. 121] to reasorablgusions, | think, with the
possible exception of what we're hedging around the fringes here, and that is his experiment tc
his relatively recent inception of the earth hypothesis. We have not really discussed what his
hypothesis is and what ichallenge is, we've sort of beat around the edges.

Well, you haven't read his articles that he wrote since 1972, have you?
No. That's true.

So if his hypothesis were in those articles, you really wouldn't be able to talk about it, at any rat
would you?

His hypothesis, | believe, is pretty fairly covered in those letters between, exchange of letters
between Damon and Gentry, and | can certainly discuss that part.

That's a very current exchange of letters. It is just a few years old.t Aith ithat letter that he
throws down to [sic, a] challenge to geology to prove him wrong. What I'm saying is, that challe
meaningless.

Are you familiar with his [Gentry's] studies of radio haloes?
No, I'm not familiar with that work at all.

But to the extent that work shows that evidence that these formations are only several thousan
years old, you're not familiar with that?

I'm not familiar with that, and I'm not sure | would accept your conclusion unless I did look into
If youre not familiar with it, | don't want to question you about something you're not familiar witt
Fair enough. [Smith 1982b, p. 465, |. 14, to p. 467, |. 1]

| think you stated earlier that you reviewed quite a bit of creatsmience literature in prgaration for
your testimony in this case and also a case in California, is that correct?

Yes. | think I've read either in whole or in part about two dozen books and articles.

But on the list of books that you made or articles that you have reviewaa did not include any of
Robert Gentry's work as having been reviewed, did you?

That's right. | did not.
Although you consider Gentry to be a creation scientist?

Well, yes. But, you know, the scientific literature and even the creation scigacure, which | do
not consider scientific literaturedt's outside the traditional literature-there is an enormously
complex business. There is a lot of it. And we can't review it all.
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Every time | review even a short paper, it takes me severalsimuread it, | have to think about
the logic involved in the data, | have to reread it several times to be sure | understand what the
author has said; | have to go back through the author's references and sometimes read [p. 122
many as twenty or thist papers that the author has referenced to find out whether what has bee
referenced is true or makes any sense; | have to check the calculations to find out if they are ci
It's an enormous job. And given the limited amount of time that | have tarpon this, reviewing the
creation science literature is not a terribly productive thing for a scientist to do.

How many articles or books have you reviewed, approximately?
You mean in creation science literature?

Creation science literature.

> O » O

| think it was approximately twentfour or twenty-five, something like that, as best | can remembe
gave you a complete list, which is as accurate as | can recall.

O

And if there were articles in the open scientific literatarExcuse me-n refereed jairnals which
supported the creation science model, would that not be something you would want to look at i
trying to review the creation science literature?

>

Yes, and | did look at a number of those. And | still found no evidence.

O

But you didn't lookat any from Mr. Gentry?

A No, I did not. That's one | didn't get around to. There's quite a few others | haven't gotten arour
probably never will look into all the creationists' literature. | can't even look into all the legitimatt
scientific liteature. But | can go so far as to say that every case that | have looked into in detalil
had very, very serious flaws. And | think I've looked at a representative sample.

And also in Gentry's work, he's proposegery tiny mysterwhich is balancedn the other side by
an enormous amount of evidence. And | think it's important to know what the answer to that litt
mystery is. But | don't think you can take one little fact for which we now have no answer, and 1
balance, say that equals a prep@rance of evidence on the other side. That's just not quite the \
the scales tip. [italics mine]

Q If that tiny mystery, at least by one authority who you acknowledge his [sic, is an] authority, has
said [sic, has said], if correct, [it would]ldat] to question the entire science of geochronology.

A Well, that's what Damon said. And | also said that | did not agree with Paul Damon in that state
think that's an overstatement of the case by a long way. | think that Paul in that casengegireg in
rhetoric. [Smith 1982b, p. 467, I. 20, to p. 470, I. 14]

The above responses vividly illustrate the ACLU's attempts to demean the significance of my reports.
Certainly my colleague could have studied them before the trial if the ACLU had whistéol be done.
Apparently [p. 123] the ACLU reasoned that it was safer to ignore them than to risk admitting that they had
been studied without successfully refuting the evidences contained therein.

On the surface it would seem that having polonium Isdlogranites labeled a very tiny mystergomething
scientifically insignificartwas one of the cleverest achievements of the ACLU at the trial. But it also
involved a serious contradiction which, unfortunately for the State, slipped by unnoticed durirygripke's
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crossexamination. My colleague generally claimed ignorance of the details of my work, saying he hadn't
read any of my scientific reports published since 1972. But if he hadn't read them, he couldn't possibly know
much about the scientific evidees for primordial polonium halobklow then could he testify that polonium

halos in granites were irrelevant to the issue of creation?

Even though the State didn't capitalize on this opportunity to pinpoint a contradiction in the ACLU's case, the
States sncisive crosexamination did expose the inability of the ACLU to refute the evidence for primordial
polonium halos and the falsification test. This had damaged the ACLU case and made it imperative for
Attorney Ennis to conduct a redireexamination of Rlrymple. As we shall see in thext chapter my

colleague gave some remarkable testimony during this rediegamination and subsequent recress
examination by the State.

Readers should understandahit was imperative for me to respond to the various phases of Dalrymple's
testimony if this book was to have any meaning. These responses have not lessened my personal respect ft
him.
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Chapter 10: Creation's Test on Trial

We pick up Dalrymple's redireexamination at the point where ACLU Attorney Ennis begins to question

him about the falsification test. Dalrymple's second answer spurs Judge Overton to interrupt the
proceedings with some of his own questions about my work. Dalrymple has no choiaerkespbnd, and

he does so in an amazing way. He provides such a superb explanation of the implications of polonium halos
in granites that, for the moment at least, it seems he is about to convince Judge Overton of the evidence for
creation.

ACLU Witness Rbains Evidence for Creation
Quoting from the transcript, Ennis continues his rediregamination of Dalrymple as follows:

Q During cross examination Mr. Williams asked you if Mr. Gentry's argument or hypothesis could
falsified. Has Mr. Gentry pposed a method for falsifying his hypothesis?

>

Yes, he has proposed a test and that is the one | characterized as meaningless.

O

Why would it be meaningless?

A Let me first see if | can find a statement of the test, and | will explain that. | hageit[Note: Here
Dalrymple refers to the statement of the falsification test that | published in 19E®DI8The
publication of this test (Gentry 1979, 474 and Gentry 1980) was earlier discusSaebier 5.]

THE COURWMay | read what you quoted from the newsletter before you go to that?
[p. 125]
A (Continuing) Okay, sir. The experiment that Doctor Gentry propesed

THE COURTet me ask you a question. As | understand it, that's hislasion. | still don't
understand what his theory is.

THE WITNES®alrymple]: He [Gentry] has proposed that it is either a theory or a hypothesis
he says can be falsified.

THE COURWAhat's the basis for the proposal? How does he comevith that?

THE WITNESWell, basically what he has found is there is a series of radioactive haloes with
minerals in the rocks. Many minerals like mica include very tiny particles of other minerals that
radioactive, little crystals of zircaand things like that, that have a lot of uranium in them.

And as the uranium decays, the alpha particles will not decay, but travel outward through the
And they cause radiation damage in the mica around the radioactive particle. And the didtahce
those particles travel is indicated by these radioactive haloes. And that distance is related direc
the energy of the decay. And from the energy of the decay, it is thought that we can identify the
isotopes.

That's the kind of work that Géry has been doing.

And what he has found is that he has identified certain haloes which he claims are from Pollc
212 [sic, poloniurR18; correct form of the chemical elements used hereafter]. Now, polofddis
one of the isotopes intermediat@ ithe decay chain between uranium and lead.
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Uranium doesn't decay directly from [sic, to] lead. It goes through a whole series of intermed
products, each of which is radioactive and in turn decays.

Polonium218 is derived in this occasion fraadon-222. And what he has found is that the
polonium haloes, and this is what he claims to have found, are the poleBiL8rhaloes, but not
radon-222 haloes. And therefore, he says that the polonium could not have come from the dec:
radium, thereforeit could not have come from the normal decay change [sic, chains].

And he says, how did it get there? And then he says that the only way it could have gotten th
unsupported by rados222 decay is to have been primordial polonium, that is poloniunh wees
created at the time the solar system was created, or the universe.

Well, the problem with that is poloniuf218 has a hallife of only about three minutes, | believe i
is. So that if you have a granitic body, a rock that comes from the meltctimains this mica, and it
cools down, it takes millions of years for a body like that to cool.

[p. 126]

So that by the time the body cooled, all the polonium would have decayed, since it has an
extremely short haHife. Therefore, there wouldéno polonium in the body to cause the poloniun
haloes.

So what he is saying, this is primordial polonium; therefore, the granite mass in which it occu
could not have cooled slowly; therefore, it must have been created by fiat, instantly.

And theexperiment he has proposed to falsify this is that he says he will accept this hypothes
false when somebody can synthesize a piece of granite in the laboratory.

And I'm claiming that that would be a meaningless experiment.

Does that know this is a rather complicated subject.

THE COURTam not sure | understand all of this process. Obviously | don't understand all of
process, but why don't you go ahead, Mr. Ennis?

MR. ENNISYes, your Honor. Obviously, your Honor, thesgesiib are somewhat complex, and if
the Court has additional questions, I'd hope that the Court would feel free to ask the witness dil
[Smith 1982b, p. 476, |. 21 to p. 480, I. 2]

At this point | suspect Attorney Ennis was more than just a littleames about Judge Overton's comments.
Ennis had just heard my arguments for creation summarized extremely well by his own star witness. In the
light of Dalrymple's lucid commentary, it seems that Judge Overton was somewhat perpiesdthps he

didn't quite understand why my conclusions were wrong and why the falsification test was meaningless.

Remember that in his earlier cresgamination Dalrymple deftly sidestepped the challenge of creation by
saying that polonium halos are a tiny mystery, which somevaayld be solved; and he did likewise with the
falsification test, saying he suspected that a granite would be synthesized in the future. The ACLU claimed
that evolution represented the true picture of the origin of the earth, but they had signally faleeéfend

their position in two major encounters.
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Confronting the Falsification Test

This repeated postponement of confronting these issues, | believe, had come close to placing the ACLU's
case in jeopardy. The ACLU was on the verge of becoming victisradwn strategy-—namely, someday,
somewhere, someone was going to find a solution to the evidence for creation. To reestablish credibility in
their case, Ennis may have thought that Dalrymple [p. 127] needed to present something tangible to back uf
his asertion about the falsification test, and so in his next question he again asks about it:

Q  Why, in your opinion, would the test proposed by Mr. Gentry not falsify his hypothesis?

A Let me read specifically first what his proposal is. He said, Uldramnsider my thesis essentially
falsified if and when geologists synthesize a haizeéd specimen of a typical biotite barium [sic,
bearing] granite and/or a similar sized crystal of biotite."

And if | understand what he's saying there, he's sathagsince his proposal requires that granit
form rapidly, instantly, by instantaneous creation, that he does not see any evidence that these
granites, in fact, cool slowly; his evidence said they cool rapidly. And he would accept as evide
somebodycould synthesize a piece of granite in the laboratory.

There are a couple of problems with that. In the first place, we know that these granites did f
slowly from a liquid from the following evidence: These rocks contain certain kinds of textuies \
are only found in rocks that cool from a liquid. And we can observe that in two ways, these text
They are called ligneous [sic, igneous] and crystalline textures.

We can observe these textures by crystallizing compounds in the laboratorwéhate able to
crystalize [sic, crystallize]. And they always form these crystalline textures. We can also obsen
like lava flows and watch them cool today and see what kind of textures they produce.

There has been an experiment since 1959 gain in the Kilauedki lava lake. Now, Kilaudhi is a
small volcano event on the top of the Kilauea volcano, which is one of the five volcanoes whicl
up the island of Hawaii.

And in 1959, Kilaueki erupted, it not only threw up fountains cdva, lava flows, but it formed a
large pool of lava that was captured in a crater. And that lava is hundreds of feet thick. Since 1
scientists have been drilling down through that lava, watching it crystallize. Every few years the
back and drill aother hole and watch the degree to which that lava lake is cooled. It takes a lon
for this to cool. This is a fairly thick one.

And we see that in the case of lava lakes and lava flows and these things, when they cool frc
melt, from theirliquid, they form these textures that are unique to all rocks that pool [sic, cool] fr
a liquid. When we go to a granite and we see these same textures, then | think we are entitled
presume that these rocks also formed from a liquid. There is no ethgrthat they could have
formed.

[p. 128]

The other problem with Gentry's proposal is that the crystallization of granite is an enormous
difficult technical problem, and that's all it is. We can't crystallize granite in the laboratory, and |
proposing a hangized specimen. That's something like this, | presume.

In the first place, the business of crystallizing rocks at temperatures, most of them crystallize
temperatures between seven hundred and twelve hundred degrees centigradeeifiperatures are
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high. And in the case of granites and metamorphic rocks, sometimes the pressures are high, n
kilobars. So it takes a rather elaborate, sometimes dangerous apparatus to do this.

And the apparatus is of such a size that usually wheaheawe to crystallize is very tiny pieces. |
don't know of anyone who has developed an apparatus to crystallize anything that'sshzet

So he's thrown down a challenge that's impossible at the moment, within the limits of the pre
technical knovedge.

The second thing is that the crystallization of granite, the reason we have not been able to
crystallize even a tiny piece in the laboratoray [sic, laboratory] that | know if [sic, of], unless the
been a recent breakthrough, is essentiaty experimental one. It's a kinetic problem.

Anyone who has tried to grow crystals in a laboratory knows that it's very difficult to do if you
seed the melt. That is, you have to start with some kind of a little tiny crystal to begin with. Aerd
the semiconductor industry, for example, grows crystals to use in watches like this, they alway:
to start with a little tiny seed crystal. And once you have that tiny seed crystal, then you can ge
crystallize.

So it's basically a probiteof getting the reaction to go, it's a problem of nucleation, getting it
started, and it's a problem of kinetics, getting the reaction to go on these viscous melts that are
hot under high pressure.

And what I'm saying is that even if we couldstajlize a piece of hansized granite in the
laboratory, it would prove nothing. All it would represent would be a technical breakthrough. All
sudden scientists would be able to perform experiments that we cannot now perform.

But in terms of thraving down a challenge to the age of the earth, that's a meaningless
experiment. So he's thrown down a challenge that has no meaning,-siaed crystallized granite.
And he's saying, "If you don't meet it, then | won't accept you [sic, your] evidencel,"ivged
meaningless challenge. It's not an experiment. [Smith 1982b, p. 480, |. 4 to p. 483, |. 25]

This is incredible! Evolutionists claim they have the truth about the origin and age of the earth, and yet when
they have an opportunity to provide [p29] experimental evidence to substantiate their views, they call it a
"meaningless” challenge. This forces me to ask a penetrating question: If evolutionists really believe that the
granites formed by slow cooling instead of instantaneous creation, whthasereticent to put their theory

of granite formation to the test? It is inescapable that the granite synthesis test is at the center of the
creation/evolution controversy. For that reason we need to carefully examine Dalrymple's lengthy
commentary aboutt. Doing this also provides an opportunity to explain a facet of my creation model that

has not been previously discussed.

Primordial Rocks Derived from a Primordial Liquid

Dalrymple begins his response by referring to my statement of the falsificaginkrom this he concludes
that my"proposal requires that granite form rapidly, instantly, by instantaneous creation, that he [Gentry]
does not see any evidence that these granites, in fact, cool slowly; his evidence said they coolTsidly."
statement, which contrasts slow cooling of the granites with their rapid cooling and instantaneous creation,
suggests that Dalrymple perceives that my creation model may involve a liquid precursor for these rocks.
This is correct. Just because Precambrian gramite considered primordial or created rocks does not
preclude the possibility that they were formed from a liquid. The Creator, after calling the chemical
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elements into existence, might well, in the next instant of time, have formed those elementsliqady

and then immediately cooled that liquid so that it crystallized into the granites containing the polonium
halos. These granites would have been created instantly and yet still show the characteristics of rocks that
crystallize from a liquid or melt

Dalrymple presents no direct evidence to refute the possibility of instantaneous cooling but instead begins
to build a case for the granites having formed by slow cooling in accord with the evolutionary scenario. In
support of this view, he testifies tihahe texture of rocks, known to have cooled slowly from a liquid, is the
same as granite. Here the term texture refers to the size, shape, and arrangement of the particles of which &
rock is composed. In particular, he compares the textural similarigyanfites to specimens taken from the
Kilauealki lava lake.

Imitation Granite

Since the trial | have obtained some Kiladlkidava lake specimens from the U.S. Geological Survey in
Reston, Virginia. In bulk composition and mineralogy the lava specimemdiwnerich basalt, grossly

different from any granite. Dalrymple did not testify about these major differerdss only said that the
texture was the same. But in examining the lava specimens, | found that there is an essential difference in
the texturewhich Dalrymple did not mention. In the Kilauldé&samples the minerals have grown together in
the interlocking, intergranular manner characteristic of rocks which have crystallized from a melt. The
minerals in Precambrian granites also exhibit an intamglar, interlocking arrangement, and thus are
texturally similar to the Kilaueki specimen#n this one respectlowever, another aspect of texture is

the sizeof the minerals composing the rock. The Kilalidasamples are fingrained, meaning thathe

different mineral grains in them are very small, often microscopic in size. The Precambrian granites, on the
other hand, are generally characterized as being cegraged, having mineral grains large enough to be
identified visually without magnificadn. This means thenly similarity between the granites and the lava
specimens is the interlocking, intergranular arrangement of the crystals making up theTroisks.
characteristic can be accounted for naturally by slow cooling of the lava in the ttseKilaueaki
specimens—or by rapid or instantaneous cooling from a primordial liquid in the case of the granites. Thus
Dalrymple is incorrect in claiming that the Kilatk&alava specimens show that the Precambrian granites
formed by slow cooling. Ahhis reference to slow cooling brings up a most important point concerning a
basic assumption of evolutionary geology.

It is a fact that hot fluid rock, such as that produced at Kilalkeaan cool over a period of a few years to

form fine-grained volcaic rocks composed of microscosized 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 tivéase to become rhyolite, a firgrained rock
(which in certain instances contains unmelted fragments of sidewall rocks broken off in the upward passage
of the magma). Both the glassy rock and the rhyolites are intrinsically different from the egrased

granites. The last section of tiigadiohalo Catalogu#ustrates the considerable difference between a
biotite-rich, coarsegrained granite and a slowly cooled rhyolite specimen, extracted fronpthde 1683.3

feet at Inyo Domes, California [p. 131] (Eichelberger et al. 198y .difference pinpoints another reason

why granite synthesis remains a crucial challenge to evolutionary geology: even though the laboratory of
nature has repeatedly prowed a suitable environment for granites to crystallize from a granite melt, still
there is no evidence of this taking plaGeologists say this is because temperature, pressure, and length of
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cooling must be different. It appears, however, that evidendstexindependent of polonium halos, which
long ago should have led geologists to doubt their theory of granite formation.

For example, the tiny crystals of which rhyolite is composed bear no comparison in size to the very large
crystals found in certairegions within granites known as pegmatites. Some pegmatites contain crystals of
biotite, the mineral in which polonium halos are most easily found, that are several feet in length.
Evolutionary geology assumes that these extremely large biotite crystaksvatence of a very long period

of crystallizatior—the larger the size, the longer it took to form. The problem is that no one has yet
synthesized even a pentsjzed crystal of biotite in the laboratory; so the assumption that large crystals of
biotite have grown from small ones is actually a leap of faith without a point of departure. In other words,
there is no evidence from the laboratory of nature or of science to show that pegmatitic biotite crystals, as
shown in theRadiohalo Cataloguattained their large size by evolutionary processes. Moreover, the
existence of polonium halos in these biotites provides clear evidence that these large crystals were the
product of instantaneous creation. (Most thfe polonium halos in mica shown in tRRadiohalo

Catalogugvere found in specimens of biotite taken from pegmatites.)

The above analysis shows, | believe, that Dalrymple's comparison of granites wititetinealki lava

specimens did not provide a scientifically valid basis for rejecting the falsification test. | do not know whether
Dalrymple realized the weaknesses in making this comparison, but | do know that about midway in his
response he began to ddess the granite synthesis challenge directly.

He claims that granite synthesis is imposstdtrit only because of technical reasoAs$ first he emphasizes
the monumental difficulties in trying to synthesizénandsizedpiece of granite. Then he saysinless there
had been a recent breakthroughno one had yet succeeded in synthesizingg piece After protesting at
length that | had proposed an unreasonably lagiged piece of granite to synthesize, the truth emerges:
experimenters have difficulties Even getting the granite synthesis reaction started.

Polonium Halos Reuvisited
Attorney Ennis continued his&xamination by returning to the topic of polonium halos.

Q Doctor Dalrymple, if | understand correctly, polonk218 is the product of theadioactive decay of
radon222, is that correct?

>

Yes, that's correct.

O

And does poloniur218 occur through any other process?

A Not as far as | know. | suspect you could make it in a nuclear reactor, but | don't know that. I'm
sure, but | don't hink polonium218 is a product of any other decay chain.

Q Soif there were poloniuA218 in a rock which did not have any previous ra@@2 in that rock, then
that existence of poloniur218 would mean that the laws of physics as you understand them wo
have had to have been suspended for that polonium to be there; is that correct?

A Well, if that were the case, it might or it might not. But there are a couple of other possibilities. |
that perhaps Gentry is mistaken about the halo. It may not Hzeen polonium218. The second oni
is that it's possible that he's not been able to identify the rak®? halo. Maybe it's been erased, &

101


http://www.halos.com/book/ctm-rc.htm
http://www.halos.com/book/ctm-rc.htm
http://www.halos.com/book/ctm-rc.htm

maybe for reasons we don't understand, it was never created.

This is why | say it's just a tiny mystery. Weéhiis of these in science, little things that we can
quite explain. But we don't throw those on the scale and claim that they outweigh everything el
That's simply not a rational way to operate.

| would be very interested to know what the ultimagelution to this problem is, and | suspect
eventually there will be a natural explanation found for it.

Q Does Mr. Gentry's data provide scientific evidence from which you conclude that the earth is
relatively young?

A Well, | certainly wouldn't reacthit conclusion, because that evidence has to be balanced by
everything else we know, and everything else we know tells us that it's extremely old.

The other thing that | should mention, and | forgot to make this in my previous point, if | coulc
that is that Mr. Gentry seems to be saying that the crystalline rocks, the basic rocks, the old roc
the continents were forms [sic, formed] instantaneously. And he uses granite.

But the thing that he seems to overlook is that not all these old rackgranites. In fact, there ar
lava flows included in those old rocks, there are sediments included in those old rocks. These
sediments were deposited in oceans, they were deposited in lakes. They [sic, There are] [p. 12
PreCambrian glacial degts that tells [sic] that the glaciers were on the earth a long, long time ¢

So it's impossible to characterize all of the old crystalline rocks as being just granite. Granite
very special rock type, and it makes up a rather small percenthtie d’reCambrian or the old
crystalline rocks that formed before the continents. [Smith 1982b, p. 484, |. 1 to p. 486, I. 3]

In the above testimony Dalrymple suggests | might be mistaken about the identification of the polab&im
halo. As we shall siity see, however, the recrossxamination by Attorney Williams showed these
comments were only speculation. Dalrymple also misunderstands how various rock types fit into my
creation model and thus arrives at incorrect conclusions about my views on tjie ofithe granites. A brief
discussion of my creation model is necessary to clarify this misunderstanding.

Primordial and Secondary Rocks in a Creation Perspective

| agree with Dalrymple that granite "is a very special rock type," but | have not saiththatt the old

crystalline rocks" are granites. Neither do | necessarily consider all rocks that geologists classify as
Precambrian to be primordial. What | have said is that the polonium halos in Precambrian granites identify
these rocks as some of tii@enesis rocks of our plaretreated in such a way that they cannot be

duplicated without the intervention of the Creator. The creation episode described in Genesis outlines a lot
of geological activity on this planet during creation week. The earth, h#teing been created on Day 1, was
left covered with water. On Day 3, the "dry land" emerging from this watery environment may well have
included, in addition to the primordial crystalline rocks of Day 1, certain sedimentary strata, presently
considered Preambrian by geologists. The sudden appearance of "dry land" also suggests tremendous
upheavals on or beneath the earth's surface and might even have included vulcanism and the formation of
some rocks which geologists classify as intrusive rocks. Po$sbiwtas some mixing of the primordial

rocks of Day 1 with other rocks created on Day 3. Many possibilities for mixing are viable since Day 1 and
Day 3 may also have included the creation of somef@tambrian granites and metamorphic rocks. This
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discusgn shows that my creation model is not governed or restricted by the conventional geological
classification of various rock formations.

Here | should emphasize that creation week and the duration of the flood were special periods, both
characterized by eants beyond the explanation of known physical lawseriods when the uniformitarian
principle was not valid. Each or both of these periods may have been accompanied by an increased,
nonuniform radioactive decay rate.

RecrossExamination

We now turn our att@tion to the last phase of Dalrymple's testimony: his recie@samination by State
Attorney David Williams.

Q

A

O

You state that the challenge which Mr. Gentry has issued, if | understand you, is essentially
impossible?

It is presently impossible with our present technical capability. There have been people working
this, and | suspect someday we'll be able to do it.

Is it not true that you can take a pile of sedimentary rocks and by applying heat and pressure jt
simply convert that to somethg like a granite?

Something like a granite, yes, that's true. But it's something like a granite, but they have quite
different textures. When you do that, you now have a metamorphic rock, and it has a different 1
and it has a different texture, ch is quite distinct from an igneous texture. They are very easily
identified from both a hand specimen and a microscope. Any third year geology student could
if you handle a piece of rock whether it's igneous or metamorphic. It's a very sprgiéem.

But it is quite similar to a granite, but you just can't quite get it to be a granite, can you?

Well, granite sort of has two connotations. In the first place, in the strict sense, granite is a
composition only. It's a composition of an ignes rock. Granite is a word that we use for rock
classification.

It is also used in a looser sense, and that looser sense includes all igneous rocks that cool d«
within the earth. And they would include things like quartz, dieritewon't bother totell you what
those are, but they are a range of composition.

Sometimes granite is used in that loose sense. People say that the Sierra Nevada is compos
primarily of granite. Well, technically there is no granite in the Sierra Nevada. They arly slight
different compositions.

It is also used to describe the compositions of certain types of metamorphic rocks. So you he
be a little careful when you use the term 'granite’ and be sure that we know exactly in what sen
are using that word. [p135]

Now, you stated that you think, in trying to explain why Gentry's theory might not be correct or
that important, you said that perhaps he misidentified some of the haloes, and | think you also
that perhaps he had mismeasured somethinghat correct?

Well, | think those were the same statement. I'm just offering that as an alternative hypothesis.
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Do you know that's what happened?

Oh, no, no.

You have not made any of these studies and determined that yourself, have you?
No,no. [Smith 1982b, p. 486, |. 26 to p. 488, |. 24]

> O » O

In my view these answers constitute a marvelous testimony for creation. Here we have the noted ACLU
witness for geology again testifying that granite synthesis is essentially impossible for what heackaims
only technical reasons. But if nature had gotten the reaction started endless numbers of times throughout
the presumed vast expanse of evolutionary time, why would it be so difficult to get it started
now?Moreover since granite synthesis has nevesrbéone in the laboratory, how could my colleague
possibly know that the obstacles are only technologital®e sure, the above responses also exposed the
fact that he had no scientific data whatsoever to support his criticisms of my identificationafipoi

halos.

Dalrymple's references to the different connotations of the word granite necessitate that | provide
additional details of my creation model, for it encompasses many more possibilities than he perceives to be
the case. These details are givariYistas in Creationat the close ofChapter 14

Reflections on the First Week of the Trial

The State's crossxaminations had revealedraimber of serious flaws in the ACLU's case, but it seems these
were usually overlooked by the media personnel. For example, the cornerstone of the ACLU case rested on
establishing the scientific credibility of a multibilligear age of the earth. The $& crossexamination

showed, however, that the evidence for an ancient earth was based on nothing more than an unproven
assumption The numerous reporters covering the trial seemed oblivious to this revelation.

Their reaction to the labeling of the polam halos as a "tiny mystery" also seemed curious. One of the
world's foremost authorities in evolutionary geology did this while admitting that he was unable to explain
my published evidences for creation by conventional scientific principles. This batdigd [p. 136] a stir

among the reporters. Ordinarily nothing attracts the attention of scientists and reporters more than a
scientific mystery, especially a tiny one. A "tiny mystery" should be solvable, and every scientist likes to wor}
on problems hedels can be solved. At the trial the ACLU was given the opportunity to resolve the question
of the "tiny mystery" and its implications for creation by responding to the granite synthesis test. Their only
response to this challenge was to call it a "mealdag experiment."

| have reflected on this evaluation many times since the trial. Certainly the ACLU wanted Judge Overton to
believe it. But is it really a meaningless experiment from the standpoint of the American taxpayer? Each yea
the Federal Governménthrough the National Science Foundation, grants millions of dollars for research
based on evolutionary ideas, and over the years of its operation possibly hundreds of millions have gone for
the same purpose. With this much money at stake, it is not &asyderstand why the media did not seek

to find out more about this "tiny mystery" which the ACLU had failed to explain on the basis of evolutionary
principles.
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In any event, the first week's media coverage left the impression that the evolutionarysseésevere

infallible. Over sixty years ago in the Scopes trial, evidence for evolution was promoted nationally and
internationally without mention of the weaknesses and flaws in the theory. It happened again in Arkansas.
Why was there so little about thesmunter arguments? Was it because the issues were not made plain or
because the reporters were unfamiliar with them?

Taking the Stand

The issues were clarified during the second week of the trial. In myhimurrlong testimony given during

the last two dys, | reviewed most of the evidence for creation and a sexkaaisandyear age of the earth

that | had published during the sixteen years of my research. | utilized an overhead projector and showed
over a hundred transparencies as well as fifty 35mnorcslides of radioactive halos (sBadiohalo

Catalogué. In several of the transparencies | outlined a creation model, showing how creation and the flood
provide a credible framework for incorporatinge data of earth history. More details about this creation
model are given itChapter 14In particular, | testified at length about polonium halos in granites as

evidence of creation and emphasizecetfalsifiability aspect of my creation model. During my testimony
Judge William Overton was given pieces of Precambrian granite and biotite to inspect, to help him
comprehend what was involved in the proposed granite [p. 137] and/or biotite synthesis.

Whatwas the reaction to my testimony? What was the judge's decision about Act 5907? Is there evidence
that some people at the trial resisted "unwanted" information?
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Chapter 11: The Trial Decision

On December 18, 1981, the day after the close of the creatiahin Little Rock, ACLU Attorney Bruce Ennis
was quoted on page 18A of the Arkan§ssmocratas saying:

"The state tried to prove there is scientific evidence for creation. They failed not because of a lack of effort
but because that evidence does notigt."

In the same article ACLU Attorney Jack Novik said:

"We've made that point several times. If creation science had any credibility, they wouldn't need a law to get
it taught in classrooms."

These statements reflect the ACLU objectives throughouttiaé They tried to portray evolutionary

scientists as objective, honest seekers for truth and to blacken the State's withesses as religionists who only
masqueraded as scientists. Novik's comment implied that my testimony for creation on the last twaf days
the trial had been completely discredited. Actually, during my eeossnination ACLU Attorney Bruce Ennis
didn't even attempt to challenge my scientific evidence for creation. Instead, he first asked whether |
accepted the Genesis account of creatiean attempt to brand me as a religionist rather than a scientist.
Interestingly, he never referred to the falsification test that | had proposed.

Ennis’ other line of questions focused on two scientific mistakes in an attempt to undermine my
gualifications & a scientist. One involved the previously discussed work on superheavy elements; the other
was a misidentification of a certain halo in the mineral fluorite. Both of them had been corrected in print
years before the trial. Those mistakes were rectifiec aatural part of my ongoing scientific researehin
endeavor that involves [p. 139] testing new ideas over and over again, modifying and/or recanting as
demanded by further experimentation and peer evaluation. In summary, the -exasination seemed to

be directed toward diverting the attention of the judge and the media away from my discoveries.

Evolutionists Win the Game

On January 5, 1982, Judge Overton ruled against Act 590.Memsrandum Opinionjudge Overton
evaluates creation science as follaw

The proof in support of creation science consisted almost entirely of efforts to discredit the theory of
evolution through a rehash of data and theories which have been before the scientific community for
decades. The arguments asserted by creatiorastsnot based upon new scientific evidence or laboratory
data which has been ignored by the scientific community. (Overton 1982, Section IV.(D))

Such statements are not consistent with the evidence | presented to the court. Virtually none of my
testimony onsisted of a rehashing of previous data or theories. On the contrary, it visually portrayed how
my recently discovered evidences for creation were based on laboratory experimentation and how, for the
most part, they had been ignored by the scientific coumity.

In another part of hi©pinion,Judge Overton states:
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Creation science, as defined in Section 4(a) [of Act 590], not only fails to follow the canons defining scientific
theory, it also fails to fit the more general descriptions of "what scientlstskt’; and "what scientists do."

The scientific community consists of individuals and groups, nationally and internationally, who work
independently in such varied fields as biology, paleontology, geology and astronomy. Their work is publishe
and subjecto review and testing by their peers. The journals for publication are both numerous and varied.
There is, however, not one recognized scientific journal which has published an article espousing the
creation science theory described in Section 4(a). (Ovet®82, Section IV.(C))

It is difficult to understand these remarks. In my own case Judge Overton was given references to twenty or
more scientific publications. Wasn't this ample evidence that, for sixteen years, my work had been tested
and subjected taeview by my peers in the scientific community? Is it possible that the judge's designation
of who is a scientist was based on one's position on origins rather than one's actual scientific associations
and work?

Court Judgment Reveals Evolutionary Bias

Pehaps the most revealing of the above comments was the statement, "There is, however, not one
recognized scientific journal which has published an article espousing the creation science theory described
in Section 4(a)." This should not be surprising sBeetion 4(a) of Act 590 covers a broad spectrum of

creation science. Just as no one evolutionist is expected to expound on all the different aspects of evolution,
neither does any one creation scientist have the expertise to write about all the diversetagyd creation
science. The real issue centers on tligerentscientific articles for creation science which had been

presented before the Court. Why were these discounted when the judge wrot@girson?

Judge Overton gives his evaluation of my wasKollows:

... Mr. Gentry's findings were published almost ten years ago and have been the subject of some discussio
in the scientific community. The discoveries have not, however, led to the formulation of any scientific
hypothesis or theory which wad explain a relatively recent inception of the earth or a worldwide flood.
Gentry's discovery has been treated as a minor mystery which will eventually be explained. It may deserve
further investigation, but the National Science Foundation has not dedtriecbe of sufficient import to

support further funding. (Overton 1982, Section 1V.(D))

Here Judge Overton greatly minimizes my difficulties with the National Science Foundation, which were
presented in great detail before the Court. Readers may decidihémselves whether Judge Overton's
comments about those experiences, as describedhapter 6 represent an objective evaluation of the
facts.

Radiohalos: Tiny Mystery or Block to Evolution?

Judge ®erton's conclusion that my work was "ten years old" and that my discoveries were only a "minor
mystery," which eventually would be explained, leaves the impression that the scientific community had
found nothing significant in my work. In essence, herntets silence about my results as showing they are
insignificant. Was this conclusion justified?
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Through Professor Ray Kazmann's let@ndpter 4, the judge was shown that this silence about my hessu

was because they seriously conflicted with the evolutionary time scale. He also was shown the article
entitled "Mystery [p. 141] of the Radiohalos," which featured letters of evaluation about my research from a
number of eminent scientists here in Anmea, Europe, and the Soviet Union. One of these letters, from an
internationally known American geochemist, reads in part:

His [Gentry's] conclusions are startling and shake the very foundations of radiochemistry and geochemistry.
Yet he has been so metiows in his experimental work, and so restrained in his interpretations, that most
people take his work seriously .. | think most people believe, as | do, that some unspectacular explanation
will eventually be found for the anomalous halos and that odbxy will turn out to be right after all.

Meanwhile, Gentry should be encouraged to keep rattling this skeleton in our closet for all it is worth.
(Talbott 1977, 5; Appendix)

This is a very significant letter. At the time of the Arkansas trial, abouyéaes had passed since it was

written. During that span | had endeavored to "keep rattling this skeletorfar all it is worth." In this five

year period | had challenged my evolutionist colleagues to duplicate a$iaad piece of granite or biotite

as a means of confirming the basic premise of their theory. The evidence for creation that had been rattling
in the evolutionary closet for many years was now knocking more loudly than ever, but for some reason
Judge Overton and the ACLU contingent haliffecult time hearing it. Was this a case of resisting

"unwanted information"?

Judge Overton's dismissal of my scientific discoveries as a "minor mystery" echoed the "tiny mystery"
designation given by the ACLU's expert geology witness. By doing thisltfeeeffectively denied the

existence of valid evidence for creation science. To have done otherwise would have destroyed the logical
basis of his entir@®pinion.

Evolutionary Article of Faith

In Section 1V.(C) Judge Overton gives what he considers teelfvé¢ qualifying characteristics of science:

(1) It is guided by natural law;

(2) It has to be explanatory by reference to natural law;

(3) It is testable against the empirical world;

(4) Its conclusions are tentative, i.e., are not necessarily thevioad; and
(5) It is falsifiable.

Judge Overton states that creation science fails to meet these essential characteristics, noting that the
Arkansas creation law "asserts a sudden [p. 142] creation 'from nothing."™ He maintains that "such a concept
is notscience because it depends upon a supernatural intervention which is not guided by natural law, is not
testable and is not falsifiable." By applying this line of reasoning only to creation science, Judge Overton
ignores part of the evidence presented tarhiln my testimony | showed that evolution also requires a
supernatural beginning.

| testified that the most widely accepted evolutionary scenario of the beginning of the universe, the Big Bang
model, begins with an article of faith. Evolutionary sciestmbstulate that all matter in the universe
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emanated some 17 billion years ago from a gigantic primeval explosion. The ultimate cause for such a
beginning is not a matter capable of scientific investigation. That event is not presumed to be guided or
explanable by natural law, nor is it testable against the empirical world. If the court had consistently applied
its own description of science, it would have been as critical of "the beginning" postulated for evolution as of
the supernatural beginning for cadion science.

While writing this book, | found a comment which summarizes my testimony before the court about this
mythical event. It was made by the w&town British astronomer, Professor Paul Davies. In one of his
books the comment is made that theeation of the universe by the Big Bang

. . . represents the instantaneous suspension of physical laws, the sudden abrupt flash of lawlessness that
allowed something to come out of nothing. It represents a true mira¢tanscending physical principles...
(Davies 1981, 161)

This forthright statement by an eminent evolutionist admits that evolutionary science requires as much of a
"miracle" in the beginning as does creation sciertsomething to come out of nothing." Such was the
essence of my testimony abotlte Big Bang. If Judge Overton had recognized this fact @guson,it

would have invalidated his contrast between creation and evolution.

True Science Defined by the Court

Perhaps the most blatant contradiction in Judge Overt@paionoccurs when b criticizes the
methodology of creation scientists:

The methodology employed by creationists is another factor which is indicative that their work is not
science. A scientific theory must be tentative and always subject to revision or abandonment af fagtis
that [p. 143] are inconsistent with, or falsify, the theory. A theory that is by its own terms dogmatic,
absolutist and never subject to revision is not a scientific theory. (Overton 1982, Section IV.(C))

This is truly an incredible statement. parently the judge decided to ignore a large part of my testimony
relating to the proposed falsification experiment. My testimony about this experiment encompassed an in
depth review of the material discussed in the earlier chapters of this book. It imt|(i) my presentation at

the 1978 Louisiana State University symposium on the measurement of geological time (when | presented
evidence that polonium halos in Precambrian granites suggested a very rapid formation of those rocks), (2)
Professor Damon's legr about my contribution to that symposium, along with my responses to Damon and
York as published iBOSand (3) a discussion of the comments of Professor Norman FeatheClsgeer )
concerning he exceeding difficulty of explaining polonium halos in granites by conventional scientific
principles. | specifically stated that the synthesis of a kheimdd piece of granite or biotite would suffice to
render my creation model invalid. Thus, Judge @rés comments that creation science is not testable or
falsifiable were contradictory to the testimony presented at length in his own court.

Throughout hiDpinionJudge Overton seems to have accepted the ACLU's position on most of the issues
that were agued at the trial. | must pay my respects to the ACLU contingent for that achievement.
Admittedly, they won a tremendous psychological victory when the judge ruled in their favor. This was no
small accomplishment. They were sitting on Pandora's box, adigihout the trial they ran the risk of
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having it come open. Legally, it was an impressive victory. But what an empty victory it was! Scientifically,
they were confronted with evidence for creation, and they didn't even try to refute it. Make no mistdike

the ACLU had found a flaw in that evidence they certainly would have brought it out during my cross
examination. Their only recourse was to treat the evidence for creation presented at the trial as a "tiny
mystery." On this occasion their strategy workezty well. Whether it would ever work again remains to be
seen.

By now the reader may realize that the events described in this chapter draw attention to the question
arising in my mind when 1 first encountered the Big Bang concept in a graduate physgxs. ddat question
centered on how matter and energy could be formed in the Big Bang when a fundamental law of physics
prohibited it. In reality, as Professor Davies' statement so cogently reveals, the laws of physics have never
been sufficient to [p. 14daccount for the Big Bang. Thus, ironically, even the most resolute evolutionists
are, in the end, forced to admit to an incredible contradictieam miracle ocreationmust be invoked to

start this mythical scenario.
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Chapter 12: Media Reaction to the Rainsas Trial

Along with a few other cherished concepts in science, evolution enjoys superstatus. It is tacitly understood
that any scientist who wants to maintain a reputable standing within the scientific community must never
publicly challenge such a tbegy. Up until the Arkansas trial my research was not generally considered in that
category because | had stayed within the norm of publishing my results in the scientific literature. At the
Arkansas creation trial | stepped outside of that accepted northissued a public challenge to one of the
superstatus theories of science. For that reason alone my participation at the Arkansas trial was certain to
evoke discussion among my scientific colleagues. To a large extent, their reaction would depend om whethe
my testimony and evidences for creation received favorable or hostile reviews in reputable scientific
magazines.

Effects of Journalism on Research Funding

Government laboratories are sensitive to any evaluation of their staff activities published ectedp

scientific journals. A positive evaluation of a project or scientist at a national laboratory provides an
incentive for the parent agency, such as the Department of Energy, to recommend a high level of support
when budgets are prepared for Congre&sthe same time, a government laboratory must be wary of
supporting a scientist who is criticized in one of those journals. Support of controversial research could
produce a negative reaction from the Congress and in turn affect funding for that labypratiois chapter
focuses on two accounts of the trial published in the January 1 and January 8, 1982, iStieaa&nd

how they adversely affected my status as a professional scientist.

This journal had always given my technical reports fair treatniBmeir chosen reporter, Roger Lewin, was
expected to provide an evenly balanced account of the trial proceedings. But as | read his reports (Lewin
1982a and 1982b), it seemed that the creation position at the trial, my testimony in particular, was
considenbly minimized for the benefit of evolution. A few months later | learned firsthand of his strong
preference for evolution when he was featured as an invited speaker at the American Physical Society
meeting in Washington in April 1982 (Lewin 1982c). It pinesentation he upheld the standard

evolutionary scenario. That same year he authored a book on evolution (Lewin 1982d). Conceivably, some
other staff reporter might have given a different perspective of the trial, and this chapter might not have
been witten.

Reporting from an Evolutionist Perspective

On the surface Lewin's two reports of the trial appear to be a simple reviewing of the important events. But
a close examination reveals a different picture. By omitting and minimizing crucial partstaathe

testimony, while emphasizing other phases, he favors the evolutionary position and leaves the impression

that the creation science position was in shambles. Lewin accomplishes this feat by building up the ACLU

contention that evolution is truly scidific whereas creation science is religion in disguise.

In his first account Lewin refers to the testimony of one of the ACLU witnesses:
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Science has to be testable, explanatory, and tentative, said Michael Ruse, a philosopher of science at the
University & Guelph, Canada, and he made it plain that in his mind creation science was none of these.
(Lewin 1982a, 34)

A few paragraphs later the butap continues as these witnesses are allowed the privilege of defining the
scientific status of their own theory:

Each [evolutionist] testified that yes, evolutionary theory was thoroughly scientific even though there were
problems with it; and that no, creation science (Ayala could hardly bring himself to mouth the phrase) most
definitely was not. (Lewin 1982a, 34)

Note that Lewin is not content to report the evolutionists' evaluation of their own theory. Here he uses a
parenthetical comment to inject his own appraisal of Ayala's reaction to creation science. From this one
could easily conclude that the ACLU witnessese intellectual heroes, the brave defenders of scientific
truth.

In contrast, Lewin pictures the creation science position as being confused and fearful:

The attorney general presented six science witnesses, two more than had testified for the AGUbhginy

on the grounds that quantity made up for evident lack of quality. There would have been more had not a
serious case of disappearing witnesses set in as the second week wore on. Dean Kenyon, a biologist from
San Francisco State University, fled taafter watching the demolition of four of the State's witnesses on

day 1 of the second week. (Lewin 1982a, 34)

True enough, one of the planned witnesses for the State did leave town very hurriedly after observing how
the ACLU tried to intimidate the Stasewitnesses during their crogxaminations. Lewin cannot be faulted

for reporting this occurrence. But to imply this was because four of the State's witnesses were demolished is
an opinionated statement. It leaves the impression that creation sciencenatasp to the challenge of the

day. Near the end of Lewin's first commentary my work is described as follows:

Defense withess Robert Gentry, a physicist associated with the Oak Ridge National Laboratory, brought the
trial to a close with 4 hours of excrating detail about an anomalous result in the radiometric dating of the
age of the earth that Dalrymple had described as a "tiny mystery."

Judge Overton left the bench at 10:46 on Thursday, still holding his head from Gentry's massive
presentation. . . (Lewin 1982a, 34)

Readers should note that after Lewin heard those four hours of evidence, which encompassed years of
research and many publications in respected scientific journals, the most perceptive comments he can offer
in this first writeup are thatmy testimony was "massive" and involved "excruciating detail" of an

"anomalous result." No mention is made of my scientific publications or of the granite synthesis experiment
which | had proposed. Lewin's greatest assist for the evolutionary positiomrtenost needed by the

ACLU to maintain a posttrial image of scientific invincibility for evolution, is his repeated silence about this
critical falsifiability test.
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Where is the Science in Creation Science?

The second account of the trial, entitled "Wledss the Science in Creation Science?," is another deft attempt
to establish that creation science is not science. The author sets the stage for his drama in this article by
noting that only seven out of sixteen potential creation science witnesses actaatified at the trial. Next

he states:

". .. in their pretrial depositionsianycreation scientists admitted that what they practiced was not
scientific." ... (Lewin 1982b, 142italics mine)

This appears to be a very damaging admission. But thenerie than one way to interpret such a

statement. In fairness the context should have been included so that the reader could evaluate just what
was meant by these remarks. True, the workr@fnycreation scientists involves the observation and
interpretation of existing geological data. They also utilize a flood model of earth history in interpreting that
data. Since geologists generally exclude a worldwide flood from their scientific perspective, possibly these
creation scientists are only admitting themtérpretive framework of science differs in some respects from
the orthodox view of science. To illustrate, | quote a recent statement from Dr. Ariel Roth, one of the
creation scientists who was the target of Lewin's thrust:

... the question of whetherreation is science is trivial. It revolves around varied definitions of science and
conflicting scientific practices. By promoting the proposition that creation is not scientific, evolutionists are
directing their energies to a non sequitur that distrafitsm the more basic question of origins. C'est
magnifique, mais ce n'est pas la guerre! (This is magnificent but this is not the war.) The real question is
whether evolution or creation is true. (Roth 1984, 64)

| suggest this statement throws a differeight on the issue. This kind of information Lewin could easily
have obtained to give a balanced perspective, but he chose not to do so.

Neither does Lewin mention that my views on this topic were necessarily different. As a scientist whose
work has dealt rainly with experimental data obtained in the laboratory, | have consistently maintained my
work is scientific and have invited my colleagues to test my results. This was made clear in my pretrial
deposition and in my court testimony, but Lewin is silenbatit. Anyone reading his second account of the
trial may erroneously think that all creation science witnesses, including me, had admitted that creation
science, even my experimental work, was not scientific. This one misunderstanding alone woulddrave be
sufficient to raise serious questions among my scientific colleagues. And the damage does not stop there.

Lewin then refers to an assessment of creation science held by Duane Gishkaomailcreation scientist
who was not a witness at the trial:

In admitting that creation science is not a science, Gish and his colleagues are quick to point out that, in theil
opinion, neither is evolutionary theory scientific...(Lewin 1982b, 142)

The phrase "Gish and his colleagues" suggests that all creationistsiehink alike on this point, which
again invites a misunderstanding about my experimental results.
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In the next paragraph Lewin says:

. .. Creationist literature, Act 590, and defendants' counsel, avoid the term "theory" in reference to creation
and evolution explanations, because of its implied property of testability, tentativeness, and explanation.
(Lewin 1982b, 142)

This statement implies that creation scientists cannot stand to have their ideas put in the marketplace of
science for critical scruty. This is just the opposite of what | had done for a decade and a half of research.
And it was contrary to the testimony which Lewin heard me give before the court. This is the third instance
that Lewin remained silent about my position. And there is eniar come. A few paragraphs later we find:

In addition to the pretrial proclamation that creation science is not science, the defense opened its scientific
case with a second distinct disadvantage. (Lewin 1982b, 142)

Where is the "pretrial proclamation” keén mentions? To my knowledge no such proclamation was made. Is
this a reference to the pretrial depositions of the other creation scientists? If so, this was no proclamation.
How could it be when my pretrial deposition emphasized the opposite view?sTthis fourth instance

where the author, by his silence, left a cloud over my experimental results and cast doubt upon my
reputation as a professional scientist. As earlier noted, this need not have been the case at all for the other
creation science witnees, who were possibly utilizing a different definition of what is scientific.

The "second distinct disadvantage" in the last quote refers to several creation science witnesses (including
me, at that time) who held membership in the Creation Research §q€®RS). Lewin correctly notes that

CRS members affirm faith in the Genesis account of creation and the flood as well as in the widely held
Christian belief that Jesus Christ is the Savior of mankind. | ask: Is the "disadvantage" Lewin mentions here
reflection of his own attitude toward these beliefs? At the trial | asked my evolutionist colleagues to show
where my evidence for creation is wrong and theirs for timformitarian principlas correct. This they

failed to do either at the trial or since ¢m. Instead of faulting the evolutionists for this failure, Lewin casts
aspersion on the CRS members who testified for the State:

One after another these five witnesses agreed that the work they did and the conclusions they felt able to
draw were inspiredy these beliefs. (Lewin 1982b, 143)

This statement contains factual information, but the whole truth is not evident. As one of those five
witnesses, | must take exception to this characterization of my work. As a scientist | have worked to uncover
the truth about the origin and history of the earth. At the trial my conclusions unequivocally supported
creation, but those conclusions were based on scientific evidence. What Lewin does in the above statement
is to confuse the motivation for my researelivantingto know the truth about Genestswith the scientific

results achieved in that search.

Discounting the Evidence

After recounting my testimony (which he garbles), Lewin refers to my -@xasiination by ACLU Attorney
Bruce Ennis and focuses on my motivataanif it were a detriment to my work:
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In 10 minutes of crosexamination Ennis showed that the principal motive for Gentry's work was his literal
reading of the Bible-in particular, Genesis... (Lewin 1982b, 146)

More precisely, Ennis' question about mptivation was in reference to one of the Ten Commandments:

Q Isn't one of the primary reasons that you began to rethink the entire issue of evolution and creation is
because of the moral perspective of the Fourth Commandment? (Merkel 1981; Appdnd8to |. 30)

Early in this book I discussed how my complacent acceptance of theistic evolution was shattered when |
realized this Commandment refers to the six days of creation in the context of six literal days; thus my
response to this question was, "Abstdly."

The reader may wonder why Ennis chose to ask this question. What did it have to do with the issues before
the court? The problem was that the ACLU had no way of directly countering the published scientific
evidences for creation which | had discos®. So during my crossxamination Attorney Ennis steered clear

of challenging my claim that polonium halos in Precambrian granites represent evidence for creation. To
obscure his inability to confront this evidence required that he somehow try to digerer] or some facet

of my work. As a matter of tactics, he utilized two separate [p. 151] strategies. First, as we have just noted,
he focused on my motivatior-it was almost as if the ACLU would like to have blamed the existence of
polonium halos in gmaites on my motivation.

Ennis' second strategy was to raise doubts about my credibility as a scientist. To accomplish this he referrec
to the superheavy element report mentioned earlierGhapter 6 This was no surprise as | had fully

expected the ACLU would do this in an attempt to undermine the credibility of my results pertaining to
creation.

A considerable surprise, however, was Lewin's recounting of this phase of myegemsmation. There

appeaed to be serious variances between what | remembered and what was reported. Yet for over four
years after the trial | was unable to challenge Lewin's version of this phase of the trial because my testimony
had never been transcribed. Fortunately, the regdi information was obtained just in time to be included

in this book. For the sake of chronological order my comments about this important material are deferred
until near the end of this chapter.

Lewin's second writeip closes with the following comment:

The combined testimony of the creationists' scientific withesses was, it has been acknowledged, not
impressive. Anyone who was hoping for a body of science to stand in equal force against conventional
evolutionary biology, and the background of geolodyeristry and physics, would have been disappointed.
(Lewin 1982b, 146)

Whoacknowledged that the combined testimony of the creationists' scientific witnesses was not
impressive? Roger Lewin? The ACLU witnesses? This was the theme of the ACLU casanTiarsitew

the ACLU itself to pass judgment on evidence for creation presented at the trial. Then Lewin assumes the
role of final arbiter of the trial; he pictures supporters of creation science as a disheartened lot because their
position could not withsind the force of evolutionary evidence. | grant there was much disappointment
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about the trial. But was it because of lack of evidence for creation or because it wasn't accurately and fully
reported?

Lewin's brief discussion of my testimony would have bisenopportune time to describe the pivotal

granite synthesis experiment. By synthesizing a piece of granite in the laboratory, evolutionist scientists
could in theory falsify my creation model and show theiiformitarian principléo have some basis iadt.

An explanation of the falsification test by Lewin would have enabled other scientists to see that my
testimony had a credible scientific foundation. But in his wtipe my deduction about granites being [p.

152] primordial, created rocks appears te left hanging, as if it could not be tested. The creation model |
proposed as a scientific framework to incorporate the evidences for creation and the flood is not mentioned.
[The creation model presented later to the American Association for the Advaertdesh Science

symposium (se€hapter 14 is similar to the one presented at the trial.] As a result, my testimony at the
Arkansas trial is placed in the framework of a religious ad hoc hypothesisuvghientific merit.

Lewin's silence about my credentials portrays me as a scientist outside or, at best, on the fringes of the
scientific community, rather than one who had carried on recognized scientific research for sixteen years. If
he had forthrighty admitted that | had published evidence for creation and the flood which had not been
refuted (even though a challenge to refute it had been in the scientific literature for several years), this
would have shed a different light on my participation a¢ tial. But this did not happen, and the readers

of Sciencevere left with the impression that creation science was indefensible.

Correction Attempt Fails

The preceding accounts of the trial had a pronounced, negative impact on my position as guegst stient
ORNL. The attitude of certain colleagues toward my work changed. The following response to Lewin's
remarks about my testimony was submitted $cienceon March 2, 1982, in an effort to allow my colleagues
at the Laboratory and elsewhere an opporttynio see in print where Lewin had failed to represent my
position correctly:

MY RESPONSE TO ROGER LEWIN'S TRIAL ACCOUNT

In Roger Lewin's summation "Where is the Science in Creation Science?" (8 Jan. p. 142), it was clearly his
prerogative to report that e@me creation scientists testified that they did not believe that creation science is
testable or scientific. But it hardly does me justice before my scientific colleagues for him not to also
mention that | represented a different position at the trial. Thaet that | explained how the onrgingularity

Big Bang Model and the twgingularity Creation Model (ref. 1) both involve prediction and are in theory
capable of falsification makes it doubly curious why Lewin chose not to give the read&mentan

opportunity to evaluate my thesis for themselves. (I define a singularity as a set of events requiring more
than known physical laws to explain.)

In support of the Creation Model | referred to my results (ref. 2) on [p. 153] halos in coalified wood as
evidence for the Flood singularity. Such data also imply that certain coals should have formed within a few
months to a few years (but not instantaneously as Lewin reported). | suggest these predictions about the
relative rapidity of coal formation can be testén the laboratory by subjecting watsaturated samples of
wood to elevated temperatures (15800°C) and then analyzing the residue for dib&@ properties. And
speaking of predictions, on the basis of this Creation Model | have also suggested thatieeglbped
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accelerator techniques should be used to search for small amounts of 14C in coal and amber (ref. 1).
Conventional geological theory predicts that the amount of 14C in such materials should be infinitesimally
small, and hence undetectable.

As evdence for the initial creation singularity (ref. 1) | referred to my results (refs. 3, 4) suggesting that
polonium halos in Precambrian granites are primordial, hence implying that the granites must themselves be
primordial rocks, or rocks that were creat This hypothesis would be scientifically meaningless had | not

also proposed the following experiment which in theory | will accept as falsifying that hypothesis if it is
successful.

Briefly, | testified that since the standard Big Bang Model predigt$recambrian granites formed slowly

over geological time with nothing more than conventional physical laws to govern their crystallization, then
it should be possible to synthesize in the laboratory a small ({setl) piece of such granite to confirhrat
hypothesis. My testimony was that | would accept the synthesis of a piece of granite as a falsification of my
thesis that the Precambrian rocks are primordial rocks, and further that the subsequent synthesis of a
single?'8Po halo in such a piece ofagrite would also be sufficient to falsify my view that Po halos in granites
are primordial.

| anxiously await the critical response of my scientific colleagues to these proposals. The issues are clearly
too important for them to be ignored any longer.

Robet V. Gentry
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HownNE

As noted by the following reply from the Letters Editor, my attempt to provide a rebuttal was refused. Such
arbitrary rejection was difficult to understand.

(March 9, 198

Dear Dr. Gentry:

Thank you for your letter of 2 March, which has been studiethbyeditorial staff. | regret that we do not
plan to publish it.

While it is understandable that you might have preferred a different emphasis or different details in Lewin's
account of your testimony, we do not find that, in this case, his presentatad® clarification or
amplification.Science'staff writers must present material in very limited space and can not usually include
all of the details that individuals featured in articles would like.
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We note that much of what you have written has appehie other publications and has therefore been
made available to your colleagues.

Sincerely,

Christine Gilbert

Letters Editor (Gilbert 1982
Science

My situation at the Laboratory might have been rectified had | been afforded the customary professional
right to defend myself irscienceMy credibility as a scientist had been called into question, but obviously
this had no effect on the decision not to publish my rebuttal. This letter of rejection seems contrary to the
lofty aims oBcienceas displayed onhe editorial page of every issue:

Scienceserves its readers as a forum for the presentation and discussion of important issues related to the
advancement of sciencejcluding the presentation of minority or conflicting points of viether than by
publishing only material on which a consensus has been reached. Accordingly, all articles published in
Science-including editorials, news and comment, and book reviewee signed and reflect the individual
views of the authors and not the official points oéwi adopted by the AAAS or the institutions with which

the authors are affiliated. (italics mine)

Lewin's considerable coverage of the Arkansas trial provesStianceonsidered the outcome of the
Arkansas trial as an important issue "related to the ambeament of science.” Why then was not my

response accepted for publication? Certainly it qualified as a "presentation of minority or conflicting points
of view." First, it is certain that my rebuttal letter, if published, would have alerted the worldvweideearship

of Sciencdo the credibility [p. 155] of the evidence for creation. This might have led to some penetrating
guestions about why such important information was missing from Lewin's published accounts of the trial.
We must also ask whether the afifal position of the AAAS toward creation science could have been
partially responsible for suppressing my response.

AAAS and Evolutionary Presuppositions

At the 1982 AAAS annual meeting, held soon after the Arkansas trial, the Council of the AAABaard its
of Directors issued a joint resolution condemning creation science. That resolution reads as follows:

Whereast is the responsibility of the American Association for the Advancement of Science to preserve the
integrity of science, and

Whereasscierce is a systematic method of investigation based on continuous experimentation, observation,
and measurement leading to evolving explanations of natural phenomena, explanations which are
continuously open to further testing, and

Whereasevolution fully saisfies these criteria, irrespective of remaining debates concerning its detailed
mechanisms, and
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Whereaghe Association respects the right of people to hold diverse beliefs about creation that do not come
within the definitions of science, and

WhereasCreationist groups are imposing beliefs disguised as science upon teachers and students to the
detriment and distortion of public education in the United States,

Therefore be it resolvatiat because "Creationist Science" has no scientific validity it shmilde taught as
science, and further, that the AAAS views legislation requiring "Creationist Science" to be taught in public
schools as a real and present threat to the integrity of education and the teaching of science, and

Be it further resolvethat the AAAS urges citizens, educational authorities, and legislators to oppose the
compulsory inclusion in science education curricula of beliefs that are not amenable to the process of
scrutiny, testing, and revision that is indispensable to science. (Amekgsotiation for the Advancement of
Science 1982, 1072)

This resolution shows the AAAS hierarchy picture themselves as guardians of the integrity of science. In this
selfappointed role they assert that creation science has no scientific validity. But s@sntific integrity

for Sciencethe publishing arm of the AAAS, to suppress a letter that directly contradicted that assertion?
(Later | learned more about why my response was rejected, and this is discusdeapirer 15

Audio Tapes Reveal Factual Account

Earlier in this chapter | reviewed how Roger Lewin had raised doubts about my credibility as a scientist in hi
accounts of the Arkansas trial. Also mentioned was a more serious matter: aincplaces his version of my
cross examination seemed to differ from my own recollection. For over four years my suspicions about this
material could not be confirmed because my testimony had not been transcribed. Since there were no plans
for this to bedone, it seemed that the matter would rest as Lewin had pictured it. Then, as this book neared
completion, | remembered that the court reporter had made an audio recording of my testimony in addition
to her own record. Contact was made and duplicates efdhdio tapes were sent to me in time for this new
material to be incorporated into this chapter.

Quoted below from the audio tapes are the NSF and superheavy elemkat¢d questions and my
responses to ACLU Attorney Ennis:

Q You testified at some lengbout a letter from the National Science Foundation, July 11, 1977, which
denied your application for a particular grant. A Yes. Q Is it not fair to say that that letter concluded that one
of the reasons they denied your grant application at that time tixas the panel felt that you and your
colleagues were to be faulted for the techniques you used in coming to your initial conclusion that there
were superheavy elements? A Yes, | believe it did say that. Q Did not that rejection letter go on to say that
the panel felt that the principal investigator and his colleagues should have checked out all such possible
reactions before publication because we know that that technique might produce the results you found? Is it
not true? A | think what you are sayirgygenerally true. [Merkel, 1981; Appendik167 to 1.182]

The reader should understand that | agreed to Ennis' second and third questions only because he
askedwhether the NSF letter (s€thapter § had made those criticism¥es, "the [Geochemistry] panel did
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fault the principal investigator [Gentry] and his colleagues for the techniques they used to try to detect
superheavy elements" (Hower 1976; Appendix). However, with due respect to the NSFpahoélwvhom
were evolutionists—nothing was at fault with the technique which we used to generate our published
report on superheavy elements. And the NSF's objection to another method [p. 157] (see Hower's letter)
was just a red herring because our reposhtained nothing based on it.

The technique used in the superheavy element experiments, protdaced xray fluorescence, is routinely
used to determine the elemental composition of an almost unlimited variety of specimens. It is based on
one of the mosteliable elemental identification methods in experimental physics. In our experiments we
did misinterpret some of the-ray lines, but contrary to the implication of Ennis' third question, we did
check other reactions before publication. | agreed to thiedlguestion only because Ennis asked whether
the NSF letter made that criticism, not because | believed that criticism was valid. Indeed, the reader may
remember fromChapter &hat some of my assodias remained adamant that our original results did show
evidence of superheavy elements long after other experiments indicated otherwise. They reasoned that the
other nuclear reactions had been so thoroughly investigated that the evidence for superheawgnés still
remained. In this respect, it is always possible to misinterpret the results of a single set of experiments,
regardless of the technique used. This is why continued experimentation is necessary until a proposed
interpretation is confirmed or enied.

We now quote Lewin's version of the superhealgment part of my crosexamination:

... Ennis also established that Gentry had shown poor judgment in using a certain technique in looking for
primordial superheavy elements. Q You referred to theng rejection letter of 11 July 1977. Isn't it fair to

say that one reason the request was turned down was because the panel felt you were to be faulted for
using a technique that was known to give false results? A Yes. (Lewin 1982b, 146)

A scientist whauses techniques that are "known to give false results" is incompetent or untrustworthy, and
this is the inference that can be drawn about me from the above information. The -éajgoquotes given
above show that Lewin's highly incriminating phrase, "knoavgive false results," is nowhere to be found in
Ennis' questions. Neither is it found in the National Science Foundation letter (Hower 1976; Appendix) to
which Ennis referred. This means (1) Lewin had no factual basis to claim that Ennis "estabiishiedad
shown "poor judgment in using a certain technique" in the superhedsgent experiments, and (2)

Lewin's version of the superhea@jement part of my crosexamination deviates, much to my [p. 158]
detriment, from the actual courtroom proceediagLewin has my agreeing under oath to something
essentially different from what Attorney Ennis actually asked during my-exasination; moreover, |

would not have agreed to the question if it had been worded as Lewin claimed.

Lewin's last comment abouy work occurs near the end of his second report:

Ennis closed his cregxamination by asking Gentry if other people working in the field thought that
conventional explanations would be found for the anomalous results he had. Gentry said "ydE&vin
1982b, 146)

This statement lends great credence to the idea that a conventional explanation will be found for my
"anomalous results" because of its appeal to the authority of "people working in the field," which in this case
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must refer to scientists dag research on halos. | didn't recall that Attorney Ennis had made such a
reference, for this would have provided me with the opportunity to take exception to their proposed
explanations; and | knew this had not occurred. So | highly suspected thatd gension of Ennis' question
was incorrect, and that again he had pictured me as agreeing to something different from what actually
transpired in the courtroom.

The audio tapes confirmed my suspicions. They reveal Ennis' question and my response as follows

Q And Anders. Is it not true that Wheeler and Anders and other scientists who have read your material think
that a conventional natural law explanation will be found for the existence of other polonium halos in
granites? A Yes, they do. Q | have no ferthuestions. [Merkel 1981; Appendi.223 to |.228]

The above quotes show that the scientists whom Ennis cited are those "who have read" my material. This is
quite distinct and different from Lewin's characterization of them as "other people workingeifidt,"

because obviously this phrase denotes scientists actually doing research. Thus, the "other people” to whom
Lewin referred had no tangible scientific evidence which would support a conventional explanation of
polonium halos in granites. In fadtwould have been much to my advantage if Lewin had reported exactly
what Dr. John Wheeler and Dr. Edward Anders had said about my work (Talbott 1977; Appendix). Indeed,
Anders' evaluation was quoted in tiest chapteras evidence to show that Judge Overton had ignored some
important information in arriving at his decision. The last part of that evaluation reads:

... I think most people believe, as | do, that some unspectacular explanation wilualhgte found for the
anomalous halos and that orthodoxy will turn out to be right after all. Meanwhile Gentry should be
encouraged to keep rattling this skeleton in our closet for all it is worth. (Talbott 1977, 5; Appendix)

Perhaps the publication of th material, showing how Lewin's accounts deviate from the actual court
proceedings, may yet rattle another skeleton buried within the scientific establishment.

Figure 12.1 Gentry Meets the Press

This photograph was taken shortly after his testimony for the State of
Arkansas at the creation/evolution trial in Little Rock.
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Another Viewpoint

A positive account of my participation in the Arkansas trial was publishéte January 16, 1982, issue

of Science Newst was entitled "They Call It Creation Science," with the subtitle, "Why would any reputable
scientist agree to testify on behalf of the state of Arkansas in last month's creationist trial? Two [p. 160] who
did tell Science NewsThese two were Professor N. C. Wickramasinghe, Chairman of the Department of
Mathematics and Astronomy at the University College at Cardiff, Wales, and I. The first paragraph of this
interview, quoted below, shows that the writer,rlgt Raloff, provides a much different perspective of my
contribution at the Arkansas trial:

Not everyone in science shares the view that "creation science" has no scientific validity. Among them are
two who testified on behalf of the defending Attorney &eal's office as its key witnesses during the

creation science trial last month in Little Rock, A8Bci¢nce Newd7/2/82, p. 12). About the only things

these scientists have in common are the respect of the scientific community for the meticulous qbiality
their primary pursuits and their shared belief that life's grand scheme may be the product of "a
creator."(Raloff 1982a, 44)

| was gratified that my research, when fairly evaluated, was recognized for adhering to the scientific method
and that this wagublished in a national news magazine. But in practical terms, this subsequent account of
my research was insufficient to override the negative impact of the articl8signce.

The history of science reveals that certain cherished theories have alwaysconsidered immune to

criticism. Scientists who refused to acknowledge this immunity, openly challenging those theories, were on
occasion "excommunicated" from the scientific establishment. Irrespective of how much evidence | had
accumulated, | had opéychallenged a superstatus theory which certain scientists felt should be immune
from attack. Repercussions were bound to follow.
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Chapter 13: The Aftermath of the Arkansas Trial

At the time of the Arkansas creation trial in December 1981 | had beeredtdhoratory as a guest scientist
for twelve and a half years. It was a most cordial and productive arrangement. During this period | had
published research papers in collaboration with my colleagues at ORNL, and had undertaken cooperative
research projec with scientists at other laboratories and universities, some of them overseas. Yet by the
summer of 1981, my main purpose of coming to the Laboratdiyding superheavy elementsstill had not
been accomplished. One final year was given me to do thisudgrheavy search involved several different
experimental approaches; all of them were quite tho@nsuming.

Along with these investigations | turned some of my attention to a new research project: thégiong

storage of nuclear wastes in granite. Twontits prior to the Arkansas trial some colleagues and | had
already obtained definitive experimental results concerning waste storage in those rocks. | hoped that the
discovery of these new data might provide a basis for the Laboratory to extend my staydbhéyne of

1982, irrespective of my results on superheavy elements.

Conventional Nuclear Waste Containment

It is well known that many individuals within and without government circles perceive thetdonmgstorage

of nuclear wastes to be one of the maraportant technological problems of our time. The goal of nuclear
waste research is to determine (1) what type of storage container will best withstand nuclear radiation
effects so as to prevent leakage during a sevdralisandyear storage period, and (2he geological site

best suited to minimize nuclear [p. 162] waste leakage into the environment in case of accidental rupture of
the primary containers. This involves a prediction of the {tergn geological stability of the site based on

both presentday geological assessment and an estimate of the geological age of the formation.

The standard approach to the problem of site selection assumes that the geological formations best suited
for storage are those thought to have remained stable over long garbpgeriods. The U.S. Department of
Energy estimates geological age by reference topfesumedyeological development of the earth. Site
selection procedures thus depend partly on the assumption of uniformitarian geology. If uniformitarian
geology doesiot provide a correct timetable for the earth's geological history, then one of the basic criteria
for nuclear waste site selection is called into question. We have already discus§ddfiter 4 howthe

results on the coalified wood from the Colorado Plateau provide evidence that those formations are only
several thousands of years old instead of several hundred million. Professor Kazmann's article (Kazmann
1978) focused attention on the nuclear wasiplications of these results.

Although it is possible to fill metal containers with radioactive wastes and bury them in some underground
cavity, common sense tells us we must take additional precautions. There is always the possibility that
container rypture might occur, due either to corrosion or to some disaster such as an earthquake. Thus it
would be unwise to select burial sites near the earth's surface, with its higher risk of waste leakage into the
environment.

The leakage hazard can be reducedbhbyial in granite. Granite formations, extending far below the earth's
surface, would obviously permit waste storage at much greater depths. However, at greater depths the
temperature rises sharply, again raising the possibility of waetdgainer rupture One additional precaution
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would be to first encapsulate nuclear wastes within some type of impervious matrix, which would resist
leakage even at higher temperatures. A most important goal of nuclear waste research is to identify what
type of matrix wouldsafely retain radioactive elements under hitggmperature conditions.

In recent years nuclear waste specialists have investigated a variety of substances which could serve as the
primary encapsulation medium. Certain types of glass have been investigaidditially some of them

seemed to hold great promise. The radioactive material was incorporated into the molten glass mixture and
then allowed to cool in the form of a cylinder. Subsequent studies have shown, though, that after a few
years the radioactie emissions had damaged the glass structure, making it more susceptible [p. 163] to
corrosion. This raises questions about the ldegn stability of nuclear wastes in this matrix.

An alternative approach is to investigate various types of synthetic ms&rhose natural forms contain
significant amounts of the radioactive elements uranium and thorium. By ascertaining which natural
radioactive minerals have retained these elements over the course of the earth's history, we can identify the
most suitable gnthetic counterparts for longerm nuclear waste encapsulation.

There was also the question of where the waste containers themselves would be placed. One plan was to
bury the waste containers in deep granite holes. The rationale was: even if the prioraayner did

rupture, the radioactive hazard to the environment would be reduced. Prior to our studies, scientists had
only investigated the retention of radioactive minerals taken from grarotek formations near the earth's
surface. But if nuclear wastmntainers were to be encased in granite, they would need to be buried in
15,000foot-deep granite holes, where temperatures would be quite high. How much these higher
temperatures would affect leakage of radioactivity from the minerals was a crucialigueshe only

solution was to analyze natural radioactive minerals from deep granite cores. But where were such
specimens to be found? Holes deeper than 15,000 feet had been drilled in search of oil but always through
sedimentary rocks such as limestorse®l sandstones.

An Innovative Approach to the Nuclear Waste Problem

In midt1981 | learned of a 15,06f@0t-deep hole in a granite formation drilled by the Department of Energy
in New Mexico in the late 1970's. The purpose was to explore the possibilisimaf hightemperature rock

at the bottom of the hole as a heat exchanger to generate steam energy. In thdryradck experiment (as

it was called), water injected into one drill hole at the top would cascade to the bottom and be heated to
steam. The stam would then return through a separate hole to a powgenerating station on the surface.

Core sections were taken at five different depths from about 3000 feet down to about 15,000 feet during
the drilling operation. Fortuitously, each of these graritees contained many small crystals of the
radioactive mineral zircon. These cores were exactly the samples needed to determine how well the
radioactive zircons had resisted leakage under the increasing temperatures (up to 313° C at the bottom of
the hole) My affiliation with the Laboratory [p. 164] proved invaluable in obtaining pieces of each one of
these priceless cores.

The advantage of analyzing the zircons from these cores was clear: they had already experienced the exact
environmental conditions amtipated for nuclear waste storage in granite. By determining the amount of
diffusion or leakage of radioactivity out of these zircons, we could accurately determine whether it would be

124



safe to encapsulate nuclear wastes in synthetic zircons of the sgme These experiments also had the
potential of providing critical information about the age of the granites.

Remember that the element lead is the end product of uranium and thorium decay chains (and hence is
known as radiogenic lead). Since zircon cigstantain small amounts of both uranium and thorium, there
will be a constant accumulation of this element in zircons located on the earth's surface. That is, lead
diffuses out of zircons very slowly at surface temperatures. With increasing depth, hqweer
temperature rises considerably, and the lead diffuses out of the zircons far more rapidly.

Now the age question enters the picture. If the granites in New Mexico are over a billion and a half years old
as uniformitarian geology supposes, this wobttime for considerable amounts of lead to be lost from the
zircons taken from the deepest (highest temperature) sections of the drill hole. In fact, in this scenario the
lead should steadily diminish with increasing depth (due to steadily increasingetatopes). However, if

the earth is only several thousand years old, only negligible lead loss is expected. In this case the amount of
radiogenic lead in the zircons should be about the same regardless of depth. Here wascaitdest.

Experimental Redts Reach the U.S. Congress

The results of our investigations were definitive. We found that the radioactive zircon crystals extracted
from the granite cores had lost essentially none of their radiogenic lead, even at the bottom of the hole
where the tempeatures were highest. This is exceptionally strong evidence that the presumédullioB-

year age of these granites is drastically in error. Specifically, the data are consistent with athevesahd

year age of the earth. | realized, however, thatdhestartling implications for a young earth would never
pass peer review if they were clearly stated in any report submitted for publication. They would have to be
de-emphasized and take second place to the implications for nuclear waste in order fotdherar be
published.

Thus, when the results were written up, | emphasized that new evidence had been found, showing that
nuclear wastes encapsulated in synthetic zircons would constitute a very safe mode of containment. Our
report was submitted for publation to Sciencex month or so before the Arkansas trial and, coincidentally,
was being reviewed for publication around the time | was testifying in Little Rock. The report did pass peer
review and was subsequently publishedSaienceinder the title, "Diferential Lead Retention in Zircons:
Implications for Nuclear Waste Containment” (Gentry et al. 1982a; Appendix). Later some geologists
criticized certain aspects of this report. Fortunately, | was given the opportunity to respond (Gentry 1984Db).

Janet Rbff, the writer who had published an interview about my testimony at the Arkansas creation trial
(Raloff 1982a), now publicized the implications of this report for nuclear waste storage in the May 1, 1982,
issue ofScience NewdRaloff 1982b). Just befothis date | learned that the U. S. Senate was considering an
amendment to a nuclear waste bill. It would require the Department of Energy to investigate nuclear waste
storage sites other than the tentatively selected s#dime repositories in Louisiana é@iMississippi. Senator
Thad Cochran of Mississippi was informed of our recently published report and expressed immediate
interest, the extent of which can be judged by his actions when the nuclear waste amendment came before
the Senate on April 30, 1982.

On that date he introduced an amendment to the National Nuclear Waste Policy Act of 1982. In doing this
Senator Cochran brought our results to the attention of the Senate and had our entire report reproduced
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along with his comments in th€ongressional Rexb (I was later informed that his office had also written
to the Secretary of the Department of Energy about our report and its implications for alternative storage
sites.) Some of Senator Cochran's remarks before the Senate are quoted below:

... Theras a great deal of controversy and concern, as has already been expressed, about the [nuclear
waste storage] sites the Department of Energy is how considering for possible site characterization. There is
no hard evidence that any of them will prove sui@lbbr a permanent repository.

Past problems with hasty site selection have caused delays and undermined public confidence. As an
example, Mr. President, in 1972, the Atomic Energy Commission had to abandon a salt site in Lyons, Kans.,
that they were planmg to use for a waste repository because water was discovered leaking into the mine,
and scientists decided the mine had too many holes in it.

Salt, despite serious problems associated with it, has been a favorite geologic medium with the Department
of Enegy up to this point because it has been the most extensively studied medium. Even though many
experts believe that granite and other forms of crystalline rock may be very promising media, they are not
being aggressively investigated.. .

The fact is thathe time that would be required for characterization of granite falls behind the timetables set
by DOE and the schedule that this bill contains as it is now drafted, and it arbitrarily, therefore, eliminates
granite from consideration in the selectionquess.

This decision flies in the face of scientific evidence that granite may be the best possible medium for a site
for nuclear waste disposal.

As evidence, Mr. President, | cite an article contained in a recent edition (April 16, 1982)

of Sciencenagazne. The article is authored by scientists affiliated with the chemistry division of the Oak
Ridge National Laboratory addressing the question of using natural rock granite as a site to insure the
maximum possible degree that radioactive material can beestan a way that would not permit escape or
create any hazard.

The authors used an innovative ultrasensitive technique for a lead isotope analysis in a natural site of granit
at Los Alamos National Laboratory in New Mexico.

The results showed, Mr. Presiat, that lead, which is a relatively mobile element compared with nuclear
waste, has been highly retained at elevated temperatures under conditions that are similar to those that
would apply to the storage of higlevel nuclear wastes in deep granite hale

This study is crucial and it is important because it was based not just on laboratory work but on an analysis i
a natural site under adverse environmental conditions.

The Department of Energy should be able to incorporate this kind of finding anet#ieiarch immediately in

its review process. But to follow the dictates of this legislation and the predisposition of the Department to
continue studying other kinds of formations would result in their not being able to take advantage of this
kind of reseach.
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Mr. President, | ask unanimous consent that a copy of this article | have just referred to be printed in
the Record(Cochran 1982, S4307)

Senator Cochran was not the only senator to show interest in this report. On the day prior to the Senate
vote onthe amendment, | was contacted by Mr. Peter Rossbach, legislative aide to Senator Jim Sasser of
Tennessee, about the implications contained therein. Some Tennesseans had expressed concern about the
possibility of hauling nuclear wastes across the staterdtmthe salt repositories in Louisiana and

Mississippi. According to Mr. Rossbach, Senator Sasser wanted a better understanding of our results so [p.
167] that he could vote more intelligently on the amendment. Even though Senator Cochran's amendment
did not pass, Mr. Rossbach wrote me a letter of appreciation and ended by saying, "If there is anything we
can do for you from here, please let me know."

Appeal to Continue Research

Mr. Rossbach's offer of assistance was appreciated, and | decided to as&tdrSgasser would consider
appealing to the Department of Energy for a continuation of my guest position. In the next few weeks |
received copies of the following letters:

Mr. William S. Heffelfinger (May 18, 198:
Assistant Secretary for Management
and Administrabn
Department of Energy
Washington, D. C. 20585

Dear Mr. Heffelfinger:

This letter is written on behalf of Robert V. Gentry, Associate Professor of Physics at Columbia Union Collec
and currently Guest Scientist at Oak Ridge National Latrgra

Mr. Gentry has been a Guest Scientist at ORNL for the past 13 years. During this time, he has published
nearly 20 scientific reports, some of which have received national recognition. | have enclosed two publishe
commentaries concerning Mr. Gentryi®rk which testify to the depth and importance of the research he

has been able to conduct while at ORNL.

In addition, Robert Gentry has been particularly helpful to me and my staff on engleggd matters,
particularly nuclear waste site selection issuHe has provided valuable evaluations and technical expertise,
which has assisted us in ascertaining the full implications of various energy policies.

It is my understanding that Mr. Gentry has been notified that his current dellggar consultant cotmact

will be terminated on June 30, 1982. | also understand that he has recently discovered new evidence relatin
to nuclear waste containment about which he would like to conduct experiments and further research.
However, he will be unable to do thishils contract is terminated on schedule.

| wanted to take this opportunity to bring my interest in Mr. Gentry to your attention and to request that he
be allowed to continue his work at Oak Ridge National Laboratory, if at all possible. | am sure that an
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extension of his contract would allow him to finish his research and prepare conclusions based on those
experiments.

| would greatly appreciate any assistance you can offer Mr. Gentry in this regard, and | look forward to
hearing from you at your convenience

Sincerely,

Jim Sasser
United States Senator (Sasser 1982a; Appenc

| was grateful for this cordial response, but as the following letters show, it was ineffective in securing a
renewal of my research contract.

(June 16,1982)
Dear Robert:

| wanted to iing you up to date on the latest information | have received concerning your contract with the
Department of Energy as a Guest Scientist at Oak Ridge National Laboratory.

You will recall that | contacted Mr. William S. Heffelfinger, Assistant Secret&neogy for Management
and Administration, Washington, D. C., on your behalf. As a result, | have received the enclosed letter from
Mr. Heffelfinger, which is for your information.

Robert, it was a pleasure for me to make this inquiry, and | regret thatre favorable response was not
received. However, | want to encourage you to contact me again in the future whenever | may be of service
to you on matters of mutual concern.

Sincerely,

Jim Sasser

United States Senator (Sasser 1982
*kkkkkkk

Honorable Jn Sasser (June 14, 198

United States Senate
Washington, DC 20510

Dear Senator Sasser:

This is in reference to your letter dated May 18, 1982, on behalf of Robert V. Gentry, a guest scientist at the
Oak Ridge National Laboratory (ORNL) operated by @aobide Corporation for the Department of
Energy.
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At the time of his assignment at ORNL 13 years ago, Mr. Gentry's [p. 169] supporting sponsor was Columbiz
Union College. The original purpose of his research was to study pleochroic halos, an areagiftmtere
ORNL at that time, but a field of less significance to the Laboratory's mission in recent years.

Mr. Gentry's more recent efforts in nuclear waste containment referenced in your letter are quite peripheral
to the primary thrust of ORNL's ongoing wagtolation programs.

When ORNL entered into its current subcontract with Mr. Gentry, effective July 1, 1981, it was for him to
continue his own research on halos, using Laboratory facilities. It was anticipated that he could finish his
work during the yeg no other work was authorized under the subcontract. He was advised in June 1981
that he should seek other arrangements under which to pursue his research interests beyond June 30, 1982

Diminishing ORNL budgets require marked cutbacks in activitiedineatly related to its priority program
areas. Unfortunately, Mr. Gentry's work does not fall in that category. Accordingly, we cannot be
encouraging about an extension of his agreement at ORNL.

Thank you for your continuing interest in Department of Eyygorograms.
Sincerely,

William S. Heffelfinger

Assistant Secretary

Management and Administration

Department of Energy (Heffelfinger 1982; Append

The message in Heffelfinger's letter was quite clear. The recent attention given my work in the Uté&. Sena
was not a sufficient basis for the Laboratory to renew my gsesntist status.

Final Results Support Young Age of Earth

Another report on the safety of longgrm nuclear wastes in granite was completed just prior to my contract
expiration date. It wa based on collaborative research with two colleagues and was published after | left
ORNL under the title "Differential Helium Retention in Zircons: Implications for Nuclear Waste Containment"
(Gentry et al. 1982b; Appendix). As the title of the reportgasis, we again analyzed microscegized

zircons from the same five depths as were used in the-tetehtion studies. However, in these experiments
the zircons were analyzed for their content of the rare gas helium. [p. 170] These experiments prodded e
stronger evidence for a severtlousandyear age of the earth than did the leadtention experiments.

To understand this we must remember that alpha particles emitted in the radioactive decay of uranium and
thorium, are in reality nothing more tharelium atoms stripped of their electrons. So it follows that helium

is produced wherever uranium and thorium occur. This is the source of the helium in the zircons. However,
being a gas means that helium can diffuse or migrate much more rapidly than tteeshent lead.

Indeed, studies have shown that helium migrates out of various minerals, such as zircon, even at room
temperatures. Because of this continual loss, scientists have generally given up using the helium content to
estimate the radiometric agef zircons found at or near the earth's surface. Thus, according to the
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evolutionary model, it would be senseless to attempt to measure the helium content of the zircons taken
from the deep granite cores. Presumably almost all the helium should havetedgrat of the tiny zircons
during the billion or so years they were exposed to the higher temperatures at greater depths.

However, on the basis of my creation model | expected something different. That model is based on the
occurrence of primordial polonm halos in Precambrian granites as evidence that all such rocks were
created on Day 1 of creation week about 6000 years ago. On this basis | thought helium might still be
retained in the zircons taken from some of the deep granite cores. Here was ohe dearest and most
stringent tests of the creation and evolution models in regard to the age of the earth.

The experiments showed amazingly high retention of helium even at 197°C, directly contradicting the
expectation based on the evolutionary modeleafrth history. These startling results (Gentry et al. 1982b;
Appendix) are in complete agreement with my creation model; moreover, they constitute what seems to be
the strongest scientific evidence yet discovered for a sevbi@isandyear age as opposdd a several
billion-year age of the earth. And they complement perfectly the results of my earlier studies on the
Colorado Plateau coalified wood specimens. Those stu@iespter 4 provided evidencéor a young age of
sedimentary formations previously thought to be sevdrahdredmillion years old.

Paradoxically, just when my research opportunities were about to be withdrawn at ORNL, ntgriong

goals were being realized with more certainty thareelefore. To outward appearances | was losing
everything | had worked so diligently to gaHriendship and respect of scientific colleagues and access to
the finest of research facilities. In reality, | was succeeding in discovering striking evideag®torg age of

the earth, evidence [p. 171] which accords perfectly with the view that the Precambrian granites were all
created about the same time. My first and latest scientific discoveries were complementing each other, and
my two-decade quest for trut about the origin and age of the earth was being fulfilled. The cost was high in
loss of friends, and my financial support remained erratic until it completely disappeared soon after my
departure from ORNL. My long association with Columbia Union Calfege to an end as well.

Providentially, | believe, concerned persons made it possible for this book to be written.

End of an Er&A Summary

My original 1969 appointment as guest scientist at the Laboratory was prompted by my research on unusual
types of radohalos. At that time, several laboratories around the world were gearing up their research
facilities to search for chemical elements heavier than any previously known. Theoretical studies suggested
the existence of superheavy elements, and the searclhim was to intensify over the next decade.

The invitation to join ORNL had provided an exceptional opportunity not only to search for superheavy
elements but also to utilize their unparalleled research facilities in the investigation of polonium halos. M
research endeavors continued to warrant publication in respected scientific journals; thus | was invited year
after year to continue as a guest scientist until the time of the trial, twelve andnhatfeyears after

beginning my affiliation with the Labatory. If my research endeavors had been inferior, if my work had not
been published in the open literature, or if I had shown prejudicial bias in my publications, the Laboratory
management rightly would have terminated my research contract long befong diteon June 30, 1982. |

had not found superheavy elements in my research efforts, and the Laboratory was justified in terminating
my research contract. However, had it not been for the negative reporting of my testimony at the Arkansas
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trial, | think mymost recent research activities regarding nuclear waste storage might have been deemed of
sufficient value to warrant continuation of my research at ORNL.

And so my work at ORNL came to an end. My hopes of continuing the search for the elusive superheavy
elements apparently had evaporated. | had invested many years looking for them, and despitéateslill

results of the giant halo experiments at Florida State in 1976, | am still convinced that superheavy elements
do exist.

The Case of the Unmailed Letter

A few weeks before my departure from ORNL | learned that Steve Clark, the Arkansas Attorney General, we
considering writing a letter to several Congressmen about my situation. A year and a half later, in the spring
of 1984, | asked the former Deputy Atthey General (who handled the State's case for the Arkansas

creation trial) to investigate whether such a letter was ever sent from the Attorney General's office. In his
investigation this former Deputy Attorney General found a letter to Senator Bumpéhms istate archives in

Little Rock. According to him, the plan was for identical copies of this letter to be individually addressed to
each member of the entire Arkansas Congressional delegation after the copy to Senator Bumpers was signe
and the date afiked. Curiously this letter, which was apparently signed about the time of my departure from
the Laboratory, was never dated or sent. No one seems to know exactly how this happened. The letter is
copied below so that readers may ponder for themselves vevants may have transpired had it been sent.

The Honorable Dale Bumpers
United States Senator

New Senate Office Building
Washington, D.C. 20515

Dear Senator Bumpers:

In my recent defense of Act 590 of 1981 (better known as the Cre&ience Law), | halde opportunity

to become acquainted with several of the world's leading scientists who testified on behalf of both the State
and the American Civil Liberties Union. Of all the scientists involved on both sides of the lawsuit, no one
impressed me anymorénin Robert Gentry, who for the past several years has been a guest scientist at the
Oak Ridge National Laboratory in Oak Ridge, Tennessee. This letter is written to bring to your attention Mr.
Gentry's work and to enlist your aid on his behalf.

Mr. Gentrys testimony at trial concerned the presence of radioactive polonium halos in granite. The
significance of these halos is that their presence in the granites is fundamentally inconsistent with the
conventional wisdom that the granites underlying the eartisicture cooled over thousands of years. Mr.
Gentry is acknowledged as the world's foremost authority on this particular subspecialty.

From every indication available to me, Gentry's work at the National Laboratory has been of a uniformly higk
qguality ard has added significantly [p. 173] to the progress made at the facility. Furthermore, as a guest
scientist, Gentry has been paid only $1.00 per year by the government. (A college of which he is a faculty
member has paid his salary.) Thus, the governmestlde®en able to avail itself of his services essentially

free of charge.
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However, Mr. Gentry has recently learned that his contract as a guest scientist will not be renewed for next
year. As one admittedly viewing these events from afar, it appears to ate3hntry is being penalized for

his generous offer of assistance to help the State of Arkansas and his own religious beliefs. Bob Gentry is
very frank and forthright in stating his religious beliefs, of that there can be no doubt. His religious beliefs
are, however, irrelevant to the work which he performs at Oak Ridge. His work in studying granites was
recently quoted in the Congressional Record in connection with a discussion of possible sites for storage of
low level radioactive wastes. Obviously, tisisn important issue and one on which Gentry has been on the
cutting edge.

| want to ask for your assistance to assure that Robert Gentry will not be a victim of religious discrimination
at the hands of his supervisors. The Oak Ridge National Laboralttiyigh operated by a private

corporation under a contract, is, as | understand it, under the jurisdiction of the U.S. Department of Energy. |
solicit your help in contacting the Energy Department through appropriate channels and requesting that the
decison to not renew Gentry's contract be reviewed personally by the Secretary of Energy to assure that
this decision was based solely upon the merits of his work, and not upon the subjective prejudices of his
supervisors. It will be a sad day, indeed, if Fisst Amendment's guarantee of freedom of religion and the
supposed freedom of scientific inquiry have both become hollow promises for men like Bob Gentry.

If I can supply you with any additional information regarding this matter, please call upon merat yo
convenience.

Yours truly,

Steve Clark (Clark 1982; Append

Final Inquiry by a Member of Congress

Attorney General Clark's letter never reached Congress. However, in 1984, Don Strother, a Baptist minister
in Johnson City, Tennessee, whom | did notvknarote to U.S. Representative James H. Quillen, First

District of Tennessee, and asked for an inquiry into the circumstances surrounding my departure from the
Laboratory. The following letter relates the outcome of [p. 174] the investigation by theDép&rtment of
Energy in Oak Ridge, Tennessee:

Honorable James H. Quillen (September 4, 198
United States House of Representatives

Cannon House Office Building

Washington, D. C. 10515

Dear Mr. Quillen:

This is in reference to your letter dated Augustle84, to Secretary Hodel concerning Dr. Robert V. Gentry,
a former guest scientist at the Oak Ridge National Laboratory (ORNL).
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Our records reflect that Dr. Gentry's association with ORNL began in July 1969 with Columbia Union Colleg
as his supportingmonsor. The original purpose was to conduct his own research on radioactive halos, which
was an area of interest to ORNL at the time, but during the late 1970's became less significant at ORNL.

Since his work in the Department of Energy's Waste Isolatiogr&m involved moderately low priority
supporting research, Dr. Gentry was advised in June 1981 that he should seek other arrangements under
which to pursue his research interests beyond June 30, 1982. This decision was the result of diminishing
ORNL budegts that required a cutback in activities not directly related to high priority program areas. We
have found no evidence to suggest that Dr. Gentry's religious beliefs influenced this decision in any way.

We appreciate your interest in this matter.
Sincerdy,

Joe La Grone
Manager, Oak Ridge Operations
Department of Energy (La Grone 198

This is a carefully worded letter. | never said that my religious beliefs per se were responsible for my
termination, but | do believe that the negative publicity from thgkansas trial was a factor.

After this letter was sent, | had a cordial visit with two officials at the Oak Ridge National Laboratory whom |
hold in the highest esteem. | expressed gratitude for the thirteen years | was allowed to remain at ORNL anc
askel about the possibility of resuming my search for superheavy elements. While the response was
negative at that time, nevertheless a change in circumstances may yet result in a favorable decision. In the
meantime my research continues using other facilities
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Chapter 14: Creation Confronts Evolution

A climactic event in the twentyear history of my research was the invitation to speak before the Pacific
Division of the American Association for the Advancement of Science (AAAS) in Juri&d@8gonists
Confront Creationiststas the title of a symposium held at the Santa Barbara campus of the University of
California. Two biologists from San Diego State University, Drs. Frank Awbrey and William Thwaites,
organized the symposium and invited eight scidstte present the evolutionary view. Two scientists from
the Institute for Creation Research in San Diego were originally scheduled to present the creation
perspective. Subsequently, one of them withdrew, and | was invited to take his place. This wadaynew
the annals of the AAAS, for creation scientists had been excluded from a similar symposium held at the AAA
annual meeting in 1981. Dr. Rolf Sinclair later justified their exclusion from this meeting, saying that the
organizers were at a loss todw whom they should choose to represent the creation position (Sinclair
1981).

Creation/evolution symposia were similarly held at the American Physical Society (APS) meeting in
Washington, DC, (April 1982) and the Geological Society of America (GSAprmeltgnw Orleans

(November 1982). Again only scientists representing the evolutionary position were allowed to speak. My
request to contribute a paper was turned down by the organizers of both meetings.

But the forthcoming Santa Barbara meeting was diffierand the prospects were exciting. The very title of

the symposium suggested that all evidences for creation would be confronted by opposing scientific
evidence. If my work was to be refuted, the most likely speaker to do so would have been Dr. G. Brent
Dalrymple of the U.S. Geological Survey in Menlo Park, [p. 176] California. Seven months earlier he had bee
the main ACLU witness at the Arkansas creation trial in support otlaildom-year age of the earth. There

he had labeled the evidence, whichdd presented in behalf of creation, a "tiny mystery." What would be

his position at this symposium?

A Geologist Evaluates Creation Science

The title of Dalrymple's presentation, "Radiometric Dating and the Age of the-EArReply to 'Scientific’
Creationsm," suggested his views about creation science had not changed. In his presentation Dalrymple
essentially repeated what he said at the Arkansas-tfibht radioactive decay rates have been "effectively
constant through time" and hence that radiometrictotey methods are "the most reliable sources of
geological information available today" (Dalrymple 1982, 4).

As noted earlier, evidence for creation invalidates timformitarian principle-the basis of the constant

decay rate assumption used in radiomeit&ting. However, despite the title of the symposium, none of the
speakers chose to "confront” the evidence for creation. There was no explanation given for polonium halo
formation in granites, nor was there a response to the challenge of duplicatingea pigyranite. Neither

was there discussion of the evidences for a young earth obtained in the coalified wood and the zircon
investigations. Instead, Dalrymple chose to (1) focus on what are perceived to be weak arguments for
creation, (2) again label pataum halos in granites a "tiny mystery," and (3) define creation and science as
being mutually exclusive. His feelings about creation science were vividly expressed at the end of his talk:
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| think that it will be a sad day for civilized humanity if scienicat magnificent field of objective inquiry
whose only purpose is to decipher the history and laws of the physical universe, is allowed to fall victim to
the intellectual fraud of the creatioscience movement. (Dalrymple 1982, 27)

| do not defend everyting that is called creation science. Nevertheless, those who condemn all of creation
science on the basis of weak or irrelevant arguments advanced in its favor should consider that their
perceptions may not be entirely without bias. They should also reberthat most creation scientists have
been shut away from obtaining the research funds and equipment which would have allowed them to do
better work. Often they have had to rely on the data that evolutionists have collected and placed [p. 177] in
the evoltionary framework. True, the process of fitting those same data into a creation science framework
may at times be in error. But there is no field of science without some errors and misconceptions in its
formative stages, and efforts to develop a practileabreation model are no exception. The progress of
science depends on proposing and testing ideas and hypotheses in support of various theories. Scientists d
not discard a theory just because weak or erroneous arguments were once used to supporhie. On t
contrary, if they are genuinely interested in knowing the truth about a theory, they seek to test the
strongest arguments in its favor.

Were those in attendance at the AAAS symposium seeking to do this? Or were there attempts to dismiss
creation sciencen other grounds? The answer is found in Dalrymple's introductory remarks of his published
contribution to the symposium:

... Even a cursory reading of the literature of "scientific" creationism, however, reveals that the creation
model is not scientifially based but is, instead, a religious apologetic derived from a literal interpretation of
parts of the book of Genesis. Indeed, this literature abounds with direct and indirect references to a Deity or
Creator, and citations of the Bible are not unconmmo. . (Dalrymple 1984, 67)

Here my colleague advocates a great loophole for evoluiondisqualify the creation model because it

refers to Genesis means that no amount of data supporting that model would ever be accepted, regardless
its empirical dundations.On this basis evolutionists would never have to respond to any scientific

discoveries for creatiorthey may choose to relegate all such evidence to the confines of a religious
apologetic. Followed to its logical conclusion, this reasoning waenthit scientists to label these evidences

as mysteries which will someday be found to fit into the evolutionary framework. This is precisely how
Dalrymple referred to my work near the end of his presentation:

The exact way in which the enigmatic Po halese formed is not yet known. The Po halos are, I'm afraid,
one of science's abundant tiny mysteries. As a scientist, | am confident that the halos will eventually be
explained as the result of natural processes. Certainly, | see no logical reason whatsogeek

explanations outside of physical processes, or to entertain for even a moment Gentry's creationist model,
which requires us to suspend the laws of physics and chemistry, to call upon intervention by an unknown
and unknowable supernatural agematnd to ignore overwhelming and conclusive evidence that the Earth, as
we see it now, formed and evolved by natural processes over billions of years. (Dalrymple 1982, 26)

In Chapter 11 quoted Professr Davies' description of the mythical Big Bang to show that even evolutionists
recognize it to be beyond explanation by the laws of physics and chemistry. That my respected colleague
would mention the suspension of those laws as a criticism of the creatimdel is therefore inconsistent
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with his own acceptance of Big Bang cosmology. True enough, creation cannot be explained by known laws
of physics and chemistry, and it does require the intervention of God. In this respect a faith factor enters the
picture. But the same is true with evolution. In fact, in the evolutionary scenario all the important events

the Big Bang, and therefore the origin of galaxies, stars, the sun, the earth, and |#el@mvé always been

a matter of faith. In a number of instangéaith in evolutionary origins is held even when evolutionists
themselves have been unable to find the crucial evidence to support their beliefs. To illustrate, in a book
review a noted astrophysicist has recently commented on the origin of stars:

The unverse we see when we look out to its furthest horizons contains a hundred billion galaxies. Each of
these galaxies contains another hundred billion stars. That's 1022 stars all told. The silent embarrassment o
modern astrophysics is that we do not knowheven a single one of these stars managed to form. There's

no lack of ideas, of course; we just can't substantiate them. (Harwit 1986)

Not being able to substantiate those ideas is an understatement. As Harwit's review explains, the
fundamental premise cdll modern theories of star formation involves the contraction of interstellar dust
clouds into dense, massive objects. This violent process should be marked by three distinct astrophysical
processes. Harwit notes that astronomical evidence for thoseqa®es has not been found.

| suggest that astronomers have failed to find the critical evidences predicted by their model because stars
did not originate with evolutionary processe$ut instead were called into existence by the same God who
created the eart.

My Presentation at the AAAS Symposium

The creatiorbased organization, Students for Origins Research (SOR), previewed the AAAS
creation/evolution symposium and featured a discussion of my research in the \ABptarg 1982 issue of

their publication,Origins ResearciAbout this time Drs. Awbrey and Thwaites, symposium organizers, sent a
letter (dated March 1, 1982) to SOR containing the [p. 179] statement, "It would certainly make the Santa
Barbara meetings the most important meetings of the centurgyédn one piece

of bonafideevidencefor creation could be presented" (emphasis theirs). They further explained they
wanted to see hard data from properly controlled experiments or observations, not meaningless
extrapolations, ouof-context quotations, ovague generalities.

With this challenge in mind, | set out for Santa Barbara to present my published scientific results in the
context of a creation model of origins. A lively crowd of about 200 scientists was present in the
amphitheater where | spoke ahe first afternoon of the day and a half of lectures; my presentation was
videotaped the following day for wider distribution (Battson, 1982). The symposium was billed as a collision
encounter—"Evolutionists Confront Creationists.” Believing that my @iiadd evidences for creation might
satisfy the demand "to see hard data," | decided to reverse the emphasis of the symposium and make the
theme of my talk "Creation Confronts Evolution." The Abstract of my talk, published Rrdiceedingsf

the symposim, shows how this theme was developed:

136



ABSTRACT

If the earth was created, it is axiomatic that created (primordial) rocks must now exist on the earth, and if
there was a Flood, there must now exist sedimentary rocks and other evidences of that eveirtthgut

general uniformitarian principle is correct, the universe evolved to its present state only by the unvarying
action of known physical laws, and all natural phenomena must fit into the evolutionary mosaic. If this
fundamental principle is wrong,ldhe pieces in the evolutionary mosaic become unglued. Evidence that
something is drastically wrong comes from the fact that this basic evolutionary premise has failed to provide
a verifiable explanation for the widespread occurrence of Po halos in Pbe@anygranites, a phenomena

which | suggest are in situ evidences that those rocks were created almost instantaneously in accord with
Psalm 33:6,9: "By the word of the Lord were the heavens made; and all the host of them by the breath of his
mouth. For hespake, and it was done; he commanded, and it stood fast.” | have challenged my colleagues tc
synthesize a piece of granite wittfPo halos, as a means of falsifying this interpretation, but have not
received a response. It is logical that this synthdsmikl be possible if the uniformitarian principle is true.
Underdeveloped U halos in coalified wood having high U/Pb ratios are cited evidences for-sef el

recent (within the past few thousand years) emplacement of geological formations thougktrwre than
100,000,000 years old. Results of differential He analyses of zircons taken from deep granite cores [p. 180]
are evidence for a recently created, sevetadusandyear age of the earth. A creation model with three
singularities, involving evés beyond explanation by known physical laws, is proposed to account for these
evidences. The first singularity is tar nihilocreation of our galaxy nearly 6000 years ago. Finally, a new
model for the structure of the universe is proposed, based onidlea that all galaxies, including the Milky

Way, are revolving about the Center of the universe, which from Psalm 103:19 | equate with the fixed
location of God's throne. This model requires an absolute reference frame in the universe whereas modern
Big Bag cosmology mandates there is no Center (the Cosmological Principle) and no absolute reference
frame (the theory of relativity). The motion of the solar system through the cosmic microwave radiation is
cited as unequivocal evidence for the existence oéhsolute reference frame. (Gentry 1984a, 38;

Appendix)

As the Abstract reveals, | suggested how the evidences for creation discussed in this book can be embodiec
within a viable model of origins based on the Genesis account of earth history. This tectat@tion model
postulates three special periods, or singularities, which cannot be explained on the basis of known laws.
These singularities are the creation, the fall of man, and the fleedents marked in a major way by the
intervention of the Creator.

The last part of the Abstract refers to my most recent investigations involving astronomy. Technical
comments on the interpretation of galactic red shifts, the cosmic microwave radiation, and its surprising
implications about the theory of relativity aggven in the full article (Gentry 1984a; Appendix). This report
elaborates on my discovery that the mathematical basis for the Big Bang model of an expanding universe is
based on erroneous assumptions. My alternative model postulates that the galaxiesumiverse are

revolving in different orbital planes around a fixed Center, the Creator's throne. This Center is calculated to
be several million lighyears away from our galaxy, the Milky Way. (These results formed only a small part
of my talk and thusvere not included in subsequent discussions at the symposium.)

During the question and answer session, doubts were expressed that my proposed creation model could
account for all the data adapted into the evolutionary framework. | reminded all those présattheir
own model involves at leasine singularity, the Big Bang, and then complete uniformity to the present. In
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contrast, my proposed creation model involwbsee singularities, with uniformity between those events. |
suggested that whatever datzan be fitted into a oneingularity model must also fit into a model with three
singularities, for in this case there is much greater latitude.

Still, many of those in attendance seemed to think that evolution must be true because of the abundance of
dataalready fitted into this framework. | improvised a parable to show that these numerous points of
agreement in no way confirm evolution. The quest for truth was analogized to the "Parable of the Grand
Design," which is featured in tHgpilogueof this book.

A National Forum

In the same month that the AAAS symposium was held, the nationally circulated physics hysals
Today,opened the pages of their Letters section to the creation/evolution toprom those Letters it was

quite apparent that many physicists were still unaware of the implications of my work for creation. Taking
advantage of this new forum, | published a letter describing the results of my research in the October 1982
issue (Gentryl982). This first letter precipitated objections from a geologist. His comments and my response
(Gentry 1983a) were both published in the April 1983 issue of this journal. Other objections and my
responses (Gentry 1983b, 1984c, 1984d) were publisheceilNttvember 1983, April 1984, and December
1984 issues.

Most of these objections reasoned from the assumption ofuhdormitarian principlehence it was argued

that my interpretation of polonium halos must be incorrect. Significantly, none of thoseadedtéempted to
directly refute the evidence for creation. And most significantly, there was no mention of the crucial granite
synthesis experiment.

Creation/Evolution Newsletter Attacks Polonium Halo Evidence

Publications of much less significance thgsics Todagre also involved in the creation/evolution
controversy. A notable example of this is fBeeation/Evolution Newsletteedited by Karl Fezer of Concord
College, Athens, West Virginia. This newsletter is reputed to be "dedicated to defendimglaancing the
integrity of science education.” Its contents include newspaper clippings supportive of evolution, news of
the activities of certain creation scientists, and comments putting down scientists or theologians who
support biblical creation. Onigsue of this newsletter printed a letter about my work preceded by these
editorial remarks:

GENTRY'S PLEOCHROIC HALOS

Robert V. Gentry is widely regarded as one of the more conscientious and scholarly creationists. His researc
on radioactive halos is mfield outside the expertise of most scientists. Gentry's arguments are criticized by
G. BRENT DALRYMPLE, U.S. Geological Survey, Menlo Park, CA, in the following letter to Kevin H. Wirth,
Director of Research, Students for Origins Research, Santa 8at#ar(Fezer 1985,12)

Dalrymple charges in his letter (Dalrymple 1985; Appendix) that my creation model is "unscientific" and
“ridiculous,” that my interpretation of the polonium halo evidence for creation is "absurd" and "naive," and
that my challenge tahe scientific community to falsify my conclusions by the synthesis of a-siaed

piece of granite is "silly," "inconclusive,” and "nonsense." Another evolutionist (Osmon 1986) used
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Dalrymple's comments when he published a foHopvletter in the same ewsletter. My response (Gentry
1986; Appendix) to Dalrymple's criticisms, given at the end of this book, also serves as a rebuttal to Osmon':
technical comments.

Elsewhere in his letter Osmon urges that my "creation hypothesis" should be given a "thoevigh," to

see whether it fits the canons of science as defined by an evolutionist philosopher (Kitcher 1982). Kitcher's
book serves two functions for all those who are adamantly opposed to creation: (1) it attempts to establish
that creation science isat true science; and (2) it constructs a philosophy of science in which evolutionists
will never have to be placed in a position where they would be forced to substantiate the basic premise of
their theory with experimental evidence.

Applying one of Kitchés criteria to my work Osmon concludes that:

... heither [Gentry's] hypothesis or the [his] theory provides any prokdrategy at all. If a geologist asks
how does rock with the properties of granite form, Gentry's answer is "Kazam(Osmon 1986

This is somewhat ironiel thought "Kazam" was the onomatopoetic description of the Big Bang!

In another place Osmon surmises that | might have proposed the falsification experiment because | knew "it
would be very expensive to perform.” Here Osmon writtingly reveals a basic contradiction in his

argument. Over the last several decades countless millions of government funds have been spent on
incredibly "far out” ventures specifically designed to test a number of evolutionary predicti@me prime
exanple being the costly unmanned space mission to Mars to look for evidence of the evolutionary
beginning of life. This mission failed to find any trace of even the [p. 183] most primitive forms of life.
Despite this failure, evolutionists continue to obtdimds for almost any experiment which they feel is
important. We must conclude that until now evolutionists have not been inclined to launchscéé effort

to perform the falsification test.

But why would confirmed evolutionists want to continuallystpone a confrontation based on experimental
evidence produced in the laboratory? After all, success in this experiment would be the desperately needed
evidence to show that evolution has some basis in fact, for it would substantiate the evolutionanyadrig

the granites based on theniformitarian principleWith everything at stake, why are there not scores of
dedicated evolutionists seeking to vindicate the fundamental premise that holds all of the evolutionary
scenario together? As a first step, withy they not show how polonium halos can be experimentally

produced in granite that already exists, instead of just hypothesizing about how these halos might have
formed in accord with conventional laws?

By minimizing the crucial importance of the graniymthesis experiment, Osmon has in effect deflected
attention from some important truths: all models of origirsvhether based on a biblical framework, an
atheistic framework, or any combination of religious/atheistic beliefsvolve a faith factor. | havdraady
discussed how the Big Bang cosmological model is dependent on this faith factor. The theory of punctuated
equilibrium (quantum jumps from one species to another) also involves an immense faith factor for
biologists mainly because its basic premiaeslittle more than idealized speculation.

The important point is that all scientific models of origins rest on certain basic premises. Thus the ultimate
scientific test of any model of origins hinges on whether its basic premises are true or falsa.dfela
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discovered which contradict either a model's basic premises, or an undeniable consequence of those
premises, then the model is false regardless of how many pieces of data can be fitted into it. Polonium halos
in Precambrian granites falsify the emtitheory of evolution because they contradict its basic premise,

the uniformitarian principleThe only way this statement can be refuted is by providing laboratory evidence
showing that granites with polonium halos can form naturally.

| do not believe tht a report will ever be published describing the synthesis of a granite containing even a
single?'®Po halo, much less one containing all three types. (By comparison, some natural specimens of
biotite contain thousands of'®Po halos in just one cubic déneter.) My confidence is based on
experimental data obtained from the laboratory of nature, the ultimate proving ground for all models of
origins.

As detailed irChapter 4 the secondary polonium had in coalified wood provide demonstrative evidence
that, even under ideal conditions of high uranium concentrations and rapid transport, onfj°hee halo

type will develop secondarily from the accumulation of uranium daughter activity. In contrasg thpes of
polonium halos occur in granites where both the uranium concentration and the transport conditions
necessary to produce secondary polonium halos are missing. Consequently, | maintain that all attempts to
duplicate a granite containing the thregpes of polonium halos will meet with failure.

In brief, the laboratory of nature has provided both positive, unambiguous evidence for a primordial origin of
polonium halos in granites as well as decisive, independent evidence against their secogaary ori

Vistas in Creation

This book has shown a number of instances where evolutionists have misunderstood my creation model.
That model, based on the Genesis record of creation and the flood, is not restricted or at all governed by the
uniformitarian concepof a worldwide geologic column, which is based on radiometric dating and index

fossil classification. Rather it begins by connecting "In the beginnifigvith the primordial Earth being

called into existence on Day 1 of creation week about 6000 yagosMore specifically, | envision a

continual series of geologically oriented creative events occurring throughout t#he@dperiod of Day 1,

with each of those events beginning with the appropriate matter being called into existence from nothing.

As nentioned inChapter 10the initial state of that matter may have been a primordial liquid, which was
instantly cooled to form primordial rocks.

The Precambrian granites show evidence of an instantaseoeation and hence are identified as part of

the primordial rocks of the earth; further investigations are needed to determine which additional rocks
should be classified as primordial. Those other primordial rocks could include sedimentary rockst(witho
fossils) as well as some n@&mnecambrian granites and metamorphic rocks, such as some which occur in New
England. While Day 1 includes the preeminent geological event of earth history, the geologic occurrences of
Day 3 may also have been quite signific&pecifically, the appearance of dry land out of a watery
environment on Day 3 may have been accompanied by the rapid formation of certain sedimentary rocks, in
particular those that geologists classify as Precambrian. (Initially, of course, [p. &88]"ttreatiorweek™
sedimentary rocks would have been free of fossils.) The events of Day 3 might have included vulcanism anc
the formation/creation of some intrusive rocks as well. Conceivably, there may have been limited mixing of
the different createdrock types during creation week.
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My creation model of the global flood envisions tremendous upheavals of the earth's crust and many
opportunities for the deposition, intrusion, mixing, erosion, and reorientation of different rock types. Here
are some of theossibilities: Although the flood itself lasted just a year, lgrgn geological effects may

have lasted for hundreds of years thereafter. For example, while the sedimentary rock formations observed
in the Grand Canyon are ascribed to the period of thed itself, the erosional processes that cut through

the freshly deposited sediments may well have continued for a number of years after the flood. In my model
the bulk of fossibearing sedimentary rocks would have formed during the opening and cldsiggssof the

flood, with lesser amounts being formed during the long period of subsidence araffrafter the flood.

Extensive vulcanism is envisioned as occurring during the same periods, which means that opportunities
existed for the intrusion of volecac magma into sedimentary formations. Vulcanism during and after the
global flood provides a mechanism whereby the primordial and other rocks, created during creation week,
could have mixed with floogelated volcanic and sedimentary material. To illustraonsider that, as

magma (hot fluid rock) formed deep in the earth passes upward toward the earth's surface, it may pass
through and melt, or alternatively encapsulate, a variety of rocks, beginning with those created on Day 1 or
Day 3, and extending tbugh those formed by volcanic and sedimentary activity during the time of the

flood. Thus, when that magma finally cools to a solid, it would be a composite of all the rocks just
mentioned. If the magma temperature was not too high, then the compositk vamuld contain unmelted
fragments of all the rocks through which the magma had passed. Moreover, during and after the flood there
were many instances where heat and pressure from hot gases and molten rock deep in the earth caused the
uplift and intrusionof granite rock into recently deposited sediments. The hot gases accompanying these
solid granite intrusions would have turned the adjacent sediments into metamorphic rock.

This description of my creation model is by no means exhaustive; however, I trilsprovide an

expanded framework for interpreting diverse geological data. To me the Genesis record of creation and the
flood is the master key which unlocks all of Earth's geologic history. More details about my creation model
are given in the Appenxlj p. 325.

141



Chapter 15: Continued Attacks on Creation Science

This closing chapter illustrates how some confirmed evolutionists continue to ignore, disparage,
misconstrue, or suppress the scientific evidence for creation. Having said this, | neverntbspesg the

right of anyone who chooses to accept evolution as his model of origins. This is what democracy is all about
Here we have the right to choose any philosophy scientific hypothesis-after having the opportunity to
evaluateall the relevant da.

Survey of Creatioscience Literature Yields Questionable Results

In his capacity as Research News Edit@aéncenagazine, Roger Lewin again attacks creation science in

his May 17, 1985, article "Evidence for Scientific Creationism?" (Lewin 1885gdder will recall my

attempt to correct his inaccurate account of my testimony at the Arkansas triakdkepter 12. At that

time the Letters Editor, Christine Gilbert, replied that the editosialff of Sciencdnad decided not to publish

my technical response to his comments on my research. She added that Lewin was unable to include certai
details because of his space limitations. My complair$¢eencelid not question the column space given

my testimony but his garbled and incomplete account. It is interesting to note, howeverStencerinted

the entire Opinionwritten by Judge Overton. Evidently, space limitations are no problem when the
commentary supports evolution.

This 1985 artile by Roger Lewin erroneously portrays to the scientific community that creation science is
devoid of published material in the eminent scientific journals of the world. He uses information obtained
from a computer survey by Eugenie C. Scott, an anthogpst at the University of Colorado, and Henry P.

Cole, a professor in educational psychology at [p. 187] the University of Kentucky. Lewin refers to their
article (Cole and Scott 1982) to back up his contention that&led creation science" is based putative
pillars," not genuine evidence documented in the technical literature. He quotes Scott and Cole's conclusion
that "nothing resembling empirical or experimental evidence for scientific creationism was discovered" in
their survey of the scienii literature. Lewin reemphasizes this point in discussing their latest survey (Scott
and Cole 1985), when he focuses on their central theme: "why don't the professional scientists among
creationists publish empirical, experimental, or theoretical evidgefur scientific creationism?"

As soon as | read Lewin's article, | tried unsuccessfully to contact Dr. Scott at the University of Colorado anc
left word for her to return my call. | was able to reach Dr. Cole, though, at the University of Kentucky. Over
the telephone | went into much detail outlining the basic results of my research efforts since trsextied

and questioned the conclusions of their recent survey. He replied defensively that Dr. Scott was more
familiar with the radiohalos than he and thiae would ask her to call me. In particular | asked Cole about

their report inThe Quarterly Review of Biologgd the following statements made therein relative to my
research:

. . . Probably the best anomaly in the scientific creationists' arsena isxistence of polonium halos, a

"minor mystery" in Judge Overton's words, of which the scientific creationists are quite proud. Gentry
[Gentry 1982] claims that the existence of Po halos in granite, coalified wood, mica, and other substances
indicate thatsuch materials were formed suddenly, under cool conditions, an interpretation supporting
special creation. These observations, however, have alternative explanations within normal physical science
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and are therefore not unambiguous evidences for Specedti®n [Dutch 1983 and HasheiNezhad et al.
1979]. (Scott and Cole 1985, 26)

Scott and Cole show their unfamiliarity about my work when they include coalified wood in the category of
substances which "formed suddenly." More unfamiliarity is evident leyr ttlaim that my observations have
alternative explanations within normal science, a claim they support by citing Dutch and Haséznad et

al. But these scientists did not do specrésearch on polonium hal¢&entry 1983b, Gentry 1984a); thus

they had no alternative explanations based demonstrablevidence, only hypothetical

solutions.Postulating a hypothetical origin for the polonium halos in granites is something that anyone can
do. But for a scientist to truthfully claim he has found a conweatiexplanation of polonium haldgs.

188]in granites, he must provide demonstrable evidence that his explanation is chsrébiave noted

several times, this can be accomplished only by the artificial synthesis of polonium halos in granites (Gentry
1979, Gentry 1980, and Gentry 1984a; Appendix). Such proof of a conventional explanation for these
polonium halos has not been demonstrated. | explained this to Dr. Cole, and again he indicated that Dr. Sco
was largely responsible for the comments aboutwork on halos.

Soon after our conversation he wrote me a letter, stating that he had reread the article written by Dr. Scott
and him along with the pertinent references to my work. He insisted there were, "indeed, other scientists
who provide alternativeexplanations for the existence of Po halos." He ended the letter, assuring me that he
would call Dr. Scott and ask her to contact me.

| have yet to hear from Dr. Scott! And obviously my conversation with Dr. Cole had not changed his mind. H
was more conviced than ever to uphold what had been written in their article. He was content to

let plausibility argumentserve as "alternative explanations [for Po halos] within normal physical science." |
suggested that, if in fact he knew of scientists who had destrable experimental evidence to refute the

results of my work on the halos, they should by all means submit such evidence to the review process in
journals likeSciencer Nature,where it could be critically analyzed along with my response.
Publishedheoreticalstatements about the origin of the halos, on the other hand, do not and never will
constitute an alternative explanation derived by the scientific method.

In Scott and Cole's article The Quarterly Review of Biologlyey quote from my 1974 regrt in Natureand
then comment on the statement as follows:

... In an article ilNature[Gentry et al. 1974] he asks "Do Po halos imply that unknown processes were
operative during the formative period of the earth?" He makes no statement about speeaion here,
however, and in fact goes on to posit another kind of explanation: "Is it possible that Po halos in
Precambrian rocks represent extinct natural radioactivity and are therefore of cosmological significahce?.
(Scott and Cole 1985, 27)

Scot and Cole, not being geophysical scientists, misinterpret my conclusions because they do not
understand the terminology. They are not aware that connecting polonium halos with "extinct natural
radioactivity" is just a technical way of saying the primeaath formed very rapidly. One of my earliest
reports was almost rejected because a referee understood this [p. 189] connection with creation
(seeChapters Z&and3). Thus, Scott and Cole are wrong when they say, | went on "to posit another kind of
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explanation” about the implications of polonium halos. The terms "special creation™ or "creation" were not
used in my reports to avoid rejection of the mascripts.

Their concluding remark about my article is:

... Later in the [Gentry's] article (p. 566) another hint is offered: "Just as important as the existence of a new
type of lead is the question of whether Po halos which occur in a granitic or piegisia, pegmatitic]

environment ... can be explained by accepted models of Earth history.Articles of this sort are likely

what creationists refer to as "masked" literature. (Scott and Cole 1985, 27)

Scott and Cole imply that there is somethmgsked about the above statement, but actually they easily
noticed the implications for creation, which, @hapter 3howed, was my intent in putting this statement in
my article. But of far more sigigance is something they did not say: that is, the implications for creation,
expressed in my article, have never been rebutted. This fact was carefully "masked" in the report of their
survey.

Scott and Cole's final declaration to the scientific commuinégt the effect of a trumpet, sounding the call
to battle against creation science:

. .. science teachers are faced with community campaigns for the teaching of scientific creationism by
influential persons, some with scientific credentials, who repeatethim there is as much, and equally as
good, scientific evidence for scientific creationist concepts as there is for evolution. Teachers, school
administrators, and lay persons on school boards are hard pressed to deal effectively with these claims.
Supprt from universitylevel scholars is often crucial to these disputes, but it is not always offered.
Objective documentation of the fallaciousness of the scientific creationist claim that their views are based
upon scientific evidence provides "ammunitidiot these people. We hope the results of our study will be
useful for those who directly confront the creationists. (Scott and Cole 1985, 29)

Apparently Roger Lewin wanted to do his part in providing ammunition "for those who directly confront the
creationists,” for he concluded his May 17, 1985, articl&aencdy quoting those very words.

Unquestionably inveterate evolutionists were inspired with new zeal as they prepared to use his article as a
basis for renewed attacks on creation science. Doubtlesg thought that Lewin had furnished them with

all the relevant facts in his possession. Did he?

Another Response Denied

In Chapter 12 recounted that Lewin was present throughout my entire faur testimony at the Arkansas

trial, when published reports of my research on creation were presented in detail to the Court. Why, then,
did he choose to remain silent about my publications for creation science instead of completely supporting
Scott and Cole claim that such published evidence was practically nonexister@®dpter 1 showed

examples of evolutionists who claim that creation scientists tend to twist the facts and resist unwanted
information. | ask: Is Roger Lewin's refusal to report the whole story about published evidences for creation
due to his resistance against unwanted information? His journalistic bias for evolution prompted me to send
a response to Christine Gilbert, Letters Bdibf Scienceit was an attempt to present the other side of the

story, effectively omitted by Lewin:
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RESPONSE TO ROGER LEWIN'S MAY 17, 1985,
ARTICLE IN SCIENOEVIDENCE FOR
SCIENTIFIC CREATIONISM?"

Roger Lewin (1) quotes Scott and Cole (2,3) to denly that existence of recent published evidences for
creation and the possibility of censorship. Despite these denials, all three of these evolutionists have
omitted discussion of a critical test of the evolution and creation models. This test is derivechfrom

published evidence which implies that polonium halos in Precambrian granites originated with primordial
polonium (4). On this basis, these granites must be the primordial Genesis rocks of our planet, having been
created rather than having crystallizedturally, as evolutionary geology supposes. If the Precambrian
granites, with their polonium halos, are indeed the handiwork of the Creator, then, in my view, it is
impossible to duplicate them. On the other hand, if the granites just formed naturalgyastion assumes,

then it should be possible to reproduce a hasided piece of granite in a modern scientific laboratory. My

first opportunity to present this test to the scientific community came in 1979 (5). There was no response to
this challenge; son every available occasion | have repeated it (6) and focused attention on how clearly the
issues are defined: Success in duplicating a granite containing just®oehalo would confirm the

evolutionary view that both these entities formed by natupabcesses, and this would falsify my creation
model. Failure in this experiment would mean the opposite is true.

Now Scott and Cole (3) say, "It is the nature of scientists to study and debate any scientific fact or finding
that challenges existing sciefiti theories and models. If even one of the creationists' basic assumptions or
[p. 191] concepts were supported by empirical evidence from any of the fields of scientific inquiry, scores of
scientists would flock to the sites of the evidence and work estipeo undo or 'falsify’ prevailing scientific
theories in light of this new evidence." Thus, when these authors were confronted with the falsification test
in one of my publications (7), why didn't they issue an urgent call for "scores of scientibtgjitoworking
"earnestly” on it?

A more penetrating question is why Lewin has maintained a deafening silence about this matter for over
three years. He was present at the Arkansas trial when | testified about the polonium halo evidence for
creation and exjained the falsification test in detail. Yet he neglected to mention this decisive test of the

two models in his coverage of the trial (8). | attempted to have this glaring omission (and other inaccuracies
about my testimony) corrected through a rebuttattier to Sciencebut my response was denied publication.
Subsequently, | lost my position as a Guest Scientist at a national laboratory, even though shortly before my
dismissal some of my latest research efforts (9) came to the favorable attention of.$1eSenate (10).

How much longer will the scientific basis for creation be suppressed? For six years | have waited for those
scientists who oppose creation to publish their results on the experimental challenge described above. Why
would they wait intermmably to refute what I claim to be unambiguous evidence for creatiexcept that

they face an impossible task!

Robert V. Gentry
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| was hopingsciencavould be more open to publishing this response than they were to thel audmitted

in 1982. Unfortunately, this rebuttal to Lewin's view of creation science was also rejected with the excuse:
"We wish we could print more letters, but space restrictions limit us to a very small fraction of those we
receive." | was curious &s whether there may have been other reasons for their refusal to publish my
remarks and telephoned the Letters Editor. She informed me that the decision not to publish my response
was made by Daniel Koshland, EditoSofenceSubsequently, on June 22985, | wrote to Dr. Koshland,
asking for a reevaluation:

Dear Dr. Koshland:

Today | received a letter from Christine Gilbert indicating that my response to Roger Lewinspwniteild
not be published. Space limitations were given as the main reasarjémting my response.

| have talked to Ms. Gilbert about this decision and have decided to appeal directly to you for publication of
my response. | realize my letter contains some potentially embarrassing information about one

of Science'staff reporters; but it is information that is nonetheless true, and the scientific community
deserves to know what has been going on behind the scenes.

Thanking you in advance for consideration of this appeal to publish my response, | am

Sincerely,

/sl Robert V. Gentry

146



| never received a reply from Koshland about this appeal.

In May 1985, Dr. Russell Humphreys of the Sandia National Laboratories also wrote a letter responding to
the implications of Lewin's article on Scott and Cole's surveys. His letter was likemisg tlown for
publication, and on July 30, 1985, he appealed to Christine Gilbert for a second consideration:

Dear Ms. Gilbert:

Thank you for informing me of your decision not to publish my 28 May letter. It is the most courteous
rejection | have ever reoeed. | would like to ask you, however, for a few details on why it was rejected. |
know that you have very limited space, but there must be some reasons why you filled that space with other
letters than mine.

[p. 193]

The reason | am asking is that | havsuspicion the letter was rejected because it supported creationism.
My suspicion is based on the fact that in six years, | have seen only one |&@entevhich was in favor

of creationism. I'm sure you have received many more than that, mine ammamy others. Even your sister
magazine across the Séature,has published a reasonable number.

I'm sure you can see how this is related to the subject of my letter, which concerns Roger Lewin's claim that
creationists don't submit articles to mainstm@ascience journals. 8cienceloes indeed have a hidden policy

of suppressing creationist letters, surely Mr. Lewin can see why creationist scientists don't spend the much
greater effort of submitting articles. | would appreciate it if you would tell na@kly: Does your journal

have such a policy? If it does not, the best way you could prove it is by publishing a competent creationist
letter every now and then.

Yours very truly,

D. Russell Humphreys, Ph.D.

Division 1252

Sandia National Laboratories

On Awust 30, 1985, she replied to him as follows:
Dear Dr. Humphreys:

Thank you for your letter of 30 July. It is true that we are not likely to publish letters supporting creationism.
This is because we decide what to publish on the basis of scientific ¢onten

The letters we received objecting to the study reported by Roger Lewin contained arguments that were
largely conjectural or anecdotal. They were therefore not considered acceptable mateisdiémrce.

Yours sincerely,
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Christine Gilbert
Letters Editor
Science (Gilbert 1985; Appendi

Notice that the excuse given was that the negative comments were "largely conjectural or anecdotal.” The
readers can decide if my June 1985 response, reprinted earlier in this chapter, fits this description. Note alsc
that Gilbert's admission thabciencédnas a discriminatory policy against publishing creation science letters
seems to contradict its own editorial policy stated in every [p. 194] isshe claim to include "the

presentation of minority or conflicting points giew."

In summary, the first intent of my response was to especially focus the attention of the scientific community
on Lewin's continued silence about the scientific evidences for creation and the falsification test. The seconc
intent was to emphasizehtt, in the case of my research, there had been no attempt within the scientific
community to "flock to the sites of the evidence and work earnestly. tdfalsify' .. . this new evidence" as

Scott and Cole assured would be the case if "even one afréegionists' basic assumptions or concepts

were supported by empirical evidence.'

By refusing to publish my response the editoSaienceffectively allied himself with Lewin and decided to
stonewall the entire matter. Perhaps he felt secure itidagng that his decision would never become known

to the scientific community, or if it did, that he would have their full support in taking action to suppress
dissent about such an unpopular cause. Whatever the reason, both the ediBmierficend Lewn have

shown how confirmed evolutionists can use the power of the Establishment to prevent free and open
discussion of the published evidences for creation, evidences that most clearly and directly falsify the basic
premise of the general theory of evolati.

Part of theAffirmation of Freedom of Inquidiscussed in the Overview says "that the search for knowledge
and understanding of the physical universe ... should be conducted under conditions of intellectual freedom
..." and "that freedom of inquiry ahdissemination of ideas require that those so engaged be free to search
where their inquiry leads, free to travel and free to publish their findings without political censorship and
without fear of retribution in consequence of unpopularity of their carsobns.” The reader may decide
whether the editor ofSciencdollowed the principles of thigffirmation.

Response to the National Academy of Sciences

The ultimate battle against creation science since the Arkansas trial has been waged by the National
Acacemy of Sciences. Much discussion concerning how this prestigious scientific organization has denied th
evidence for creation was presented in the Overview. In this concluding chapter, since the reader may now
have a different perspective of the evolutiamméation controversy, | ask: Is the National Academy of

Sciences correct in claiming that special creation is an invalidated hypothesis? In the Conclusion of its
booklet, Science and Creationisme find the Academy's final evaluation of creation science:

It is, therefore, our unequivocal conclusion that creationism, with its accounts of the origin of life by
supernatural means, is not science. It subordinates evidence to statements based on authority and
revelation. Its documentation is almost entirely iied to the special publications of its advocates. And its
central hypothesis is not subject to change in light of new data or demonstration of error. Moreover, when
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the evidence for creationism has been subjected to the tests of the scientific methwak ieen found
invalid. (National Academy of Sciences 1984, 26)

This paragraph contains five accusations, each deserving special comment:

(1) The first sentence effectively hides the failure of evolutionists to confirm a basic prediction of their own
theory—the spontaneous origin of life from inert matter. Instead of admitting that this failure invalidates the
entire theory of evolution, the Academy attempts to exclude creation science from the scientific landscape
by defining science to exclude supernatuypawer. It is somewhat of a paradox that the Academy would
advance such a view because the theory of evolution is in desperate need of a supernatural power both for
the origin of life and for the Big Bang. Generally these facts have not been understtwoal foyblic.

(2) In the second sentence the Academy claims that the idea of a supernatural origin of life is equivalent to
subordinating scientific evidence to revelation. In truth, the abject failure of scientists to synthesize life from
inert matter poirts to only one conclusieathat life originates only with the Createfjust as indicated by

the biblical account.

(3) By claiming that the documentation for creation science lies almost entirely within the realm of special
publications of its advocates, tilcademy Committee members disregarded the scientific publications
described in this book supporting creation. Readers should understand that the Academy cannot plead
ignorance of those publications. Through my testimony at the Arkansas creation trisgdirah8l my

presentation at the American Association for the Advancement of Science symposium in 1982, a significant
number of prominent evolutionists became aware of the implications of my research.

(4) The claim that the central hypothesis of creation sceeis not subject to change in the light of new data
is directly refuted by the falsification test that | had proposed to the scientific community in 1979. As noted
before, the failure of evolutionists to respond to this critical test leads to only onelasior—the
fundamentaluniformitarian principlés not now, nor has it ever been a sufficient basis for granites to form.
Without thisprinciplethe evolutionary mosaic disintegrates.

(5) In the last sentence the Academy asserts that evidence for arelasis been subjected to the scientific
method and found to be invalid. This statement is definite and unequivocal, with no qualifications. Thus far,
to my knowledge, whenever my evidences for creation have been critically examined, they have successfull:
withstood those examinations. Nevertheless, due to the impeccable reputation of the Academy for scientific
integrity, we must asks the Academy able to back up itsiattlusive claim? If so, it should immediately

reveal what published scientific reparégates my published evidences for creation.

American taxpayers, especially those who question the evolutionary model, deserve to know whether such &
report actually exists. If it does exist, the integrity of the Academy remains intact. If it doesn'tte&isthe
Academy's claim must in reality rank as only one of its greatest wishes. In the latter case, it seems that all
open minded evolutionists should query whether their faith in evolution has been misplaced. They might
consider that the Creator leftillions of "tiny mysteries" in earth's Genesis rocks to establish substantive

faith in the inspired record of creation.
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Challenge to the National Academy of Sciences

Shortly before | was scheduled to speak at the First International Conference oro@iszatto be held at
Duquesne University in Pittsburgh, Pennsylvania, in August 1986, | sent a letter to Dr. Frank Press, Presidel
of the National Academy of Sciences, via overnight courier, inviting him to come to my lectures and present
any evidence whit he thought invalidated my scientific data. On several occasions during my presentation |
asked whether any representative of the NAS was present. The audience was silent. About a month later |
then sent a duplicate letter to Dr. Press. Still there wasamdy.

However, some others in attendance at this Conference did raise objections; this afforded me an
opportunity to clarify many issues, in particular that the White Mountain granites in New Hampshire are also
created rocks. My contribution and respontgethose objections were later published in the Proceedings of
the conference (Gentry 1987a; Appendix).

Thus came to an end my attempts to elicit a reply from the Academy before this book was first published in
late 1986. But the next year another opponity arose to ask for a public response from Dr. Press and other
prominent evolutionists, and the results of that inquiry will now be discussed.

University of Tennessee Public Forum on Creation Science

Early in 1987, The Society for Creation Science,destworganization, invited me to speak at the University

of Tennessee in Knoxville. My presentation entitled "Should Creation Science Be Taught at UT?" was
publicized in the student and local newspapérse Daily Beacoend the Knoxvill&ewsSentineland on

local radio and television networks. A few weeks before my program | wrote Dr. Press and other
evolutionists, challenging them to come and present any evidence which invalidated my results on creation.
About 600 persons representing a cross sectiooosimunity, students, and faculty came to the Alumni

Gym on the evening of April 13, 1987. Neither Dr. Press nor any of the other invited evolutionists came, but
some did come from the UT geology department. Their presence made that evening a memorablerocc

In my talk | used a familiar example to illustrate why polonium halos in granites are unique evidence of
creation. A glass of water was placed on top of an overhead projector that was focused on a very large
screen in the front of the auditorium. €h | reminded the audience that according to evolutionary theory
the granites had formed as hot, molten rock slowly cooled over millions of years of geological time. To
illustrate that polonium halos could never form under these conditions, | comparedftaet of a tiny speck

of polonium in molten rock with an Alk&eltzer tablet which was then dropped into the glass of water. The
beginning of effervescence was equated to the instant that polonium atoms began to decay and emit
radioactive particles. | gained that traces of those particles would disappear as quickly in "liquid" rock as
bubbles from the Alk&eltzer disappear in water. But if the water were instantly frozen, the bubbles would
be preserved. These frozen bubbles would be analogous toxbeeelingly large number of polonium halos
now encased in granites around the world. Just as frozen bubbles would be clear evidence of an
instantaneous freezing of water, in like manner polonium halos are undeniable evidence that many rapidly
"effervescing"specks of created polonium interacted with a sea of primordial matter that was almost
instantly "frozen" as solid granite.

Next | discussed the falsification test and was answering a question when someone spoke out from the
audience. | encouraged him tome down front to the microphone, for it was apparent he had strong
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feelings which he wished to express. The following exchange of comments was taken from the videotape of
the evening's presentation:

UT PRQORMY name is , a professor of geolodyatWho said you cannot form a granite in the
laboratory? It's been proven for 25 years, by hundreds of publications, and just because you are ignorant of
[those] publications, doesn't mean that it can't be done. | can do it in my laboratory. Peopleathe

world can.

GENTRYYou know, | am just so happy you came forward tonight. | am absolutely gratified, because | will
give you the piece of granite. How long is it going to take you to do it?

UT PRQRJNnder controlled cooling rates, you can forrmitaibout a week.

GENTRYCan we all come back in a week, andsee it? Just like this?

UT PRQHN that approximate grain size, not that size, obviously. It would have to be much smaller.
GENTRYOh, wait a minute. What was this about the grain size ow

UT PRQHF hat approximate grain size is controlled, is a function of the cooling rate, the kinetics of the
situation, the crystallization and growth. And you can form that coarseness of granite minerals; you can form
those mineral compositions with a climg rate of about ¥2 degree per hour crystallizing.

GENTRY want to show you a piece of biotite, a piece of granite, which contains the polonium halos. Why

don't you look at it? . . How long do you think it would take you to do this? This one. [I hduhdta the
larger piece shown iRlate 11b of the Radiohalos Catalogye

UT PRQFhat? The grain size, and | don't know exactly [which] minerapositions are there, but |
estimate the same approximate cooling rate. Anything slower than ¥2 a degree per hour over the
crystallization range of approximately 200 degrees over which these minerals crystallize will be sufficient to
do this.

GENTRYANd wil in a week . . ?

UT PRQFANd people at UCLA, at Cal Tech, at Chicago, at MIT, at Harvardyherever you want to go,
can do this. So | don't see that it's a big problem. Frank Press is from MIT, and that's where, | mean, he
would be speaking tthat. But | think more properly that the reason why you are not getting a rebuttal to
this is that people just don't want to rebuttal [sic] it...1t is so well established in the literature.
GENTRWow, is this the first time that you have heard bisttest?

UT PRQFes, it is.

GENTRY see. So you think that in one week you can get this piece of granite back in your laboratory?

UT PRQH can give you . . . many, many publications about .
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GENTRWO, no. | am not talking about publicationanh saying, you have claimed tonight that you can do
it, is that true?

UT PRQH don't have my laboratory set up right for doing that particular thing. I'm working on basalts, but,
yes, you can do that.

GENTRY. . . I think that . . .

UT PRQHR will tellyou the laboratory where | could go and do it, and that would be at Johnson Space
Center. They do that down there now.

GENTRWow you changed the topic just a little bit, and I think the audience needs to be aware that you
have gone from a granite to abalt. And they need to understand the difference. there is an awful lot of
difference between the grain size of the basalt you are talking about and the granite crystal which | have
right here. ... [Same piece shown earlier.]

UT PRQH beg to difer. | beg to differ tremendously, that there can be grain size within a basalt flow, within
the Hawaiian flows, that is of the same grain size as you have thetkat can cool, that can form rather
rapidly. But regardless of . | am not talking abut basalt ... | don't know what your ...

GENTRYYou mentioned basalt.
UT PRQOHR said, I'm—what | have been working on recently is basalts.
GENTRWVell, | have to comment.. further on what you've just said .

UT PRQRVell, okay, . . . what | asaying is that you can make the grain size of the minerals; you can make
the mineral compositions without any problem in the laboratory, when you are geared up to do this
particular type of thing. It takes controlled cooling rates, in closed containéu cannot... you could

make something graisized; hanesized—but we don't make them that large; we have problems with
containers; we make them smaller. So we make them on the order of just a few, you know, five millimeters,
six millimeters acros®Ve are not making a harsized .. . in fact, we can duplicate everything, and it has

been done for many, many years.

GENTRY . . Well, let me ask you this question. Following now on the comments you just made in the .

UT PRQF . . I'm sorry, ...but | feel that I'll be willing to show you the literature. I'll be willing to talk to you
about demonstrations, whatever you want. But | am not about to come up and, and sit here and have you
change things around about basalts and granites. | meanvitlisestablished in the literature. L . can give

you that. (Applause)

[Earth Science Associates 1987. See ESA reference (p. 353) for ordering a copy of this videotape.]
His bravado had an effect on the audience. Everyone present realized that tie [bets were very clearly

drawn, and the vigorous applause given after the geology professor's remarks showed he had supporters fo
his position. Some of my friends later told me they were concerned my case was lost at this point. But they,
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along with moseveryone else present, were unaware of some extraordinary events that had transpired
over the preceding month. In the next several minutes they would hear me recount how those events had
dovetailed to bring into focus a largely overlooked prediction ynbnok concerning any attempts to
synthesize granite.

At this point in my presentation | related that in early 1987 a staunch evolutionist in Canada had written me
about a geology course, "Understanding the Earth,” offered bpmario. He was quite adamathat the

third program in the series, "Igneous Rocks," showed the synthesis of granite in a laboratory. | soon obtaine:
a copy of the aforementioned program from Dr. David Pearson, a geologist from Laurentian University,
Ontario, who had made the telesion series in the midl970's. His broadcast notes gave the following
description:

A laboratory experiment demonstrates the conditions under which granite might have cooled slowly.
Powdered granite sealed in a capsule and heated to 800° C under a pres80réons per square inch, and
then allowed to cool, shows a close resemblance to actual granite. Such conditions of temperature and
pressure may therefore be those under which granite crystallizes in nature.

Immediately | began a search for a specimemt that experiment. | called Dr. Pearson for assistance and to
find out what he meant by close resemblance. He was unable to help because he wasn't even involved in th
original experiment. He indicated this portion of the videotape was a clip from aBrajgclopaedia

Britannicdilm that had been made in the misixties. When | called them in March 1987, the film was no
longer available.

Over the next few weeks | pursued a labyrinthian path across America before finally locating one of the
scientists invtved in theBritannicaexperiments. He initially indicated that all the specimens from those
decadesold experiments had long since been destroyed. Nevertheless, my persistent phone calls caused
him to remember that one specimen might still remain packadysomewhere in another part of the

country. Circumstances indicated he could not even begin his search for the specimen in question until just :
few days before my UT presentation. In spite of considerable odds, the one and only specimen of its kind
wasfound on the evening of April 11, 1987, and sent to me via air express that very night.

If evolutionists were right, that rock specimen should be a piece of granite. But | had already predicted (pp.
130-131) a different result by comparison with what hapgenvhen granite deep in the earth is melted. The
granitic magma thus produced may rise to the surface and cool quickly, to obsidian, a glassy rock, or it may
cool slowly underground, eventually becoming rhyolite, a-fyn@ined rock pictured iRlate 11

d (seeRadiohalo CatalogyeRhyolite is quite different from the coarggained granite shown in Plate il

Thus | had earlier reasoned: If slowoting of a granite melt within the earth does not result in the

formation of granite—and this is where granite supposedly formed according to evolutionary theory

neither would it happen in a modern scientific laboratory. This was my prediction. When thagmarrived
Sunday morning, | knew the time had come for it to be tested. | opened the box, examined the specimen,
and with a sense of keen anticipation looked forward to showing it the next evening.

Now the moment had come. After describing the foregpstenario to the audience, | then flashed up on
the screen a photograph displaying both the piece of rhyolite shown in Plateahtl the rock specimen
that | had received just the day before. The texture and color of the rock from the laboratory experime
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showed an unmistakable similarity to the rhyolite. The audience could plainly see that granite which is
melted, and then slowly cooled under modern laboratory conditions, produces afaiaed rock almost
identical to rhyolite—the fine-grained rock reulting from the slow cooling of molten granite deep in the
earth. In neither case does the crystallization process reproduce the original granite rock as postulated by
the theory of evolution. My prediction had been confirmed while the fundamental preofigxolution was
revealed to be false. As never before polonium halos in granites were shown to be indelible autographs of
creation, fingerprints of the Creator, thus identifying the granites as the primordial Genesis rocks of our
planet. The audience wagiiet as | concluded my remarks to the geology professor:

GENTRY will make a suggestion then. If indeed the day ever comes when you are successful in doing what
you claim to be able to do tonight, my telephone number will be given to you. You canecafid

immediately call WTVAKV and WBHV [Knoxville's NBC and CBS affiliates]. Make it-avity or state

wide public event, whatever you would like to do, and publicly put your evidence where your expertise has
been tonight. [Earth Science Associat®87—See ESA reference (p. 353) for ordering a copy of this
videotape.]

The events of that evening gave the audience new insights into the nature of evolutionary science. The UT
geology professor never called me about [p. 202] his references on grgnifeesis. Later | called him, but

he refused to discuss the matter. Then | wrote to the UT Geology Department chairman for help but
received no reply.

Though Dr. Press did not attend, he did send a letter which | read at the UT forum It says nothintgto ref

the Pahalo evidence for creation but instead tries to minimize its significance by using the ACLU's strategy
at the Arkansas trial. There it was labeled "a very tiny mystery." Press's letter (Press 1987; Appendix) refers
to it as "one small piece ofadla," which ignores the vast number of unexplained Po halos in Earth's

primordial granites. And what of the evolutionist who claimed granite synthesis was seen on TV? Prior to the
UT forum, he also wrote that certain geologists and others had found prabiemy work. Thus I invited

him to come to the forum so their objections could be publicly examined. But along with other invited
evolutionists, such as Carl Sagan and Stephen J. Gould, he failed to appear.

The UT forum made it evident to the American Humst Association (AHA) that this growing controversy
concerning the Pdalo evidence for creation was rapidly eroding away the very foundations of atheism.
How could the AHA counter this evidence when, for over two decades, it had remained unrefuted in th
premier scientific journals where it was published? Their only defense was to print the views of the
evolutionist who failed to come to the UT forum in their own magaz@reation/EvolutiorXll, 8, no. 1, 13
(1988)]. This article (i) ignores the UTuiar results showing the claim of granite synthesis on TV is false, (ii)
assumes, without producing any supporting laboratory evidence, that granites and Po halos can form
naturally, and (iii) pictures the region near Bancroft, Ontax@ site where | haveeported Po halos in the
micas—as explainable only by evolutionary processes. To obtain this result the article first quotes
geologists to establish an apparent evolutionary history of the Bancroft region, and then it concludes that
the Bancroft rocks we formed exactly as these geologists impha clear example of circular reasoning.

However, to those unfamiliar with geological terminology, such reasoning can appear superficially plausible
if quotes are selected that closely interweave the factual mategical descriptions of the rocks with
evolutionary theories of their origin. This mixture of fact and supposition can easily leave the impression that
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the presumed evolutionary origin of those rocks is as scientifically valid as the mineralogicadtabescri
Unfortunately, this combination of scientific fact and evolutionary theory produces a [p. 203] deceptive
maze which continues to confuse geologists and others concerning my views, as is shown by two quotes
from the C/Earticle:

Since Gentry's Godin do anything, he concludes that God created the region to have the features of age
and activity that it exhibits and that [H]e made "Genesis rock" look for all the world like a recent intrusion,
thereby fooling thousands of geologists. (C/E p. 30)

Still we must give Gentry his due. Nothing in geology fully explains the apparent occurrence of the polonium
halos as described by Gentry. They do remain a minor mystery in the field of physics. But this does not mea
that no explanations are possible thrat it is time to throw in the towel and invoke the "god of the gaps."

... (CIEp. 31)

| appreciate the Creator God as One who cannot lie or deceive; so He cannot be responsible for deceiving
geologists into thinking that instantly created rocks fornmar long ages. Geologists should look to their
own assumption of uniformity as the reason for their confusion about the origin and age of created rocks.
Moreover, there is nothing "apparent” about the occurrence of Po halos in granites and their asdociat
rocks. Their existence is beyond question, having been experimentally confirmed in published scientific
reports for over two decades. But why did the Creator leave unambiguous evidence they originated with
primordial polonium? Why did He scatter thesalds throughout a type of rock that a 39,06t drill hole

in the Kola Peninsula has revealed (Appendix, p. 322) are the foundation rocks of the continents?

Consider that God created primordial Po halos to command the attention of sciertisspecially

physicists and geologists that they might understand this marvelous record of instantaneous creation is
etched within those rocks that the Bible expressly designates (Appendix, p. 323) as the "foundations of the
earth."” Such consistency between scieael Scripture affirms the accuracy of the entire Bible, in contrast

to the numerous contradictions that Po halos present to the evolutionary framework. Those who ignore
these contradictions will doubtless continue to err when examining my published eedencreation and

a young earth, as is evident in two letters sent to an archaeology journal. My reply (Appendix, 322339

is relevant because it shows why Pb (lead) and He (helium) retention in deep granites provides strong
scientific evidence congent with an approximate 600§ear age of the earth. This evidence is to the age of
the earth what primordial Po halos are to its creation. Evaluation of other related comments is also included
in this edition (Appendix, pp. 33338).

Continuing Censorshigit Science

In 1989 two geologists reported mainly on three giant halos in qu&tehce46, 107 (1989)] and, as an

aside, suggested that Po halos in mica resulted from U/Th beta decay instead of Po alpha decay. Since datz
in my 1968, 1971, and 198kencereports refute this idea and sinc&ciencéraditionally grants scientists

an opportunity to correct errors it prints about their work, | sent a letter of correction.Rugnce'sditors
determined to prevent their readership from learning that tRe-halo evidence for creation is still valid.

After my first letter of correction was rejected, | sent a revised response to them, and it too was rejected
(Appendix, p. 32-829).
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Confirmation ofScience'mtent to censor the implications of this evidencame in a cordial letter from one

of the geologists who authored the above report. This letter (Appendix, p. 330) contains two important
facts: First, it states their idea of a bedacay origin of Po halos was made without actually having acquired
a Po lalo themselves; second, it stat&giencénad made a direct request, prior to their report being
published, that they omit any reference to "instantaneous creation" as a possible explanation for Po halos.

Likewise, Brent Dalrymple's recent treatiSene Ag of the Earth'{Stanford University Press, 1998which

he admits was initiated because of the creation science controverspmpletely omits any discussion of

my scientific reports supporting creation and a young age of the earth. The reason giveiPneface (p. x)

is that he has dealt with the "scientific" arguments for a young age of the earth elsewhere. Actually, he has
been silent on my young earth evidence and his arguments against the "tiny mystery" of creation were
refuted in 1984 and in 198@\ppendix, pp. 26803). AreScience'actions and Dalrymple's silence

consistent with Dr. Press's criterion (Appendix, p. 324) to "consider all the evidence" relating to Earth's origir
and age?

Do Science'sditors and others perceiv€reation's Tiny Mysry as the Achilles' heel of evolution? Have
America's highest scientific echelons decided to black out this "tiny mystery" while at the same time
presenting to the media the idea that evolutionists would "flock to the sites" of any data that question the
theory? But what will happen if the media decides to probe the misuse of power that has kept this blackout
in operation? Would this arouse the public to witateation's Tiny Mystergveals about our roots? The
decades ahead may provide many answers.

Inany event, my intent is not to cast aspersion on those who continue to accept the evolutionary model of
origins. To trace the handiwork of creation, as | have endeavored to do, is an end in itself; to try to duplicate
the handiwork of the Grand Designmsanother realm altogether.
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Epilogue

The Grand Design

In the Overview | indicated that by the end of the book the reader should have sufficient information to
decide whether the scientific evidence favors evolution or creation. | have presented newessdi®r

creation and given the reactions of these evidences by prominent scientific organizations, both
governmental and private, as well as media representatives. The scientific community, by and large, has not
accepted even th@ossibilitythat these ewdences could be fitted into a creation model of origins. Historical
considerations have some bearing on this attitude.

During the early nineteenth century theniformitarian principleand its corollary, geological

uniformitarianism, were becoming accepted the basis for reconstructing the history of our planet and

solar system. With the publication of Darwi®sigin of the Specias 1859, it appeared that the unifying link
between geology and biology had been found. Uniformitarian biologists and gstsl@agreed that one

factor—a vast expanse of timewas an absolutely essential prerequisite for evolution. It could not be
otherwise. Events which the Creator could accomplish in moments, days, or months would take eons of time
if explained on the basis ofatural processes observed today. The creation event was one of those special
periods when the uniformity of physical law was superseded. Likewise, the fall of man and the worldwide
flood marked other special periods, characterized by the miraculousveion of the Creator.

With the exception of the Big Bang event, the theory of evolution excludes any deviation from the premise
of complete uniformity of the fundamental laws of the universe throughout endless-tipeest, present,

and future. This view lsbeen accepted by more and more influential scholars in each succeeding
generation. Today, the majority of society accepts that evolution is true, not by knowledge gained from
independent study, but rather from books which have pictured evolution asitiescientifically credible
explanation of earth history.

The challenge | have presented in this book todhdormitarian principléncludes evidences of an
instantaneous creation and a young age of the earth. Thus the essential time element needwsal for t
geological evolution of the earth as well as the biological evolution of life on it vanishes, and the entire
evolutionary scenario is devastated.

These conclusions perplex many scientists, who for decades have been conditioned to accepting evidences
for evolution based on theniformitarian principleThey feel to depart from this cherished assumption

would be equivalent to regressing in time to the period of the Dark Ages, when superstitions and traditions
molded scientific theories. To avoid that extne, they have presumed to shift their thinking 180° and have
concluded all religious foundations are unscientific. Actually, their conclusions are based on a false premise.
Instead of excluding all religious concepts from science, they are only assidfiregestablishment of a new
order, antithetical to biblical foundations. This new ordezvolutionism—has spread to the Western world

in the form of theistic evolution. Under the guise of science, it has found acceptance in academic institutions
throughoutcivilized societies.

In view of these historical influences within academia, few scientists realize that the biblical record provides
a broad, expansive framework of earth history, capable of incorporating an almost unlimited variety of
geological dataniariably, | have found that "arguments" and/or "problems" proposed against the biblical
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framework as a model of earth history are ultimately those which result from imposing unwarranted
constraints. As mentioned before, the deliberate or unwitting accepéaof theuniformitarian principlas

the most profound example of such constraints. There is no obstacle in correlating Earth's geologic history
with the biblical record once it is understood that the Creator is not governed or restricted bprihaige.

But those who accept uniformitarian concepts, such as a worldwide geologic column and its courterpart
radiometric dating—should never expect to find that correlation. Those holding such views often insist that
they have found evidence contrary to thébcal record, yet at the same time they generally fail to mention
that their evidence is based on uniformitarian assumptions. Thus, in the last analysis, they have only
confirmed that the biblical record of creation and the flood cannot be reconcileld avitniformitarian

geological framework. Perhaps they should reflect on the inspired words spoken to Job, "Where wast thou
when | laid the foundations of the earth? Declare, if thou hast understanding” (Job 38:4).

Evidently, many scientists are willingagocommodate God into science, provided His presumed activities
can be fitted into their evolutionary framework. However, when unambiguous scientific evidence is
discovered, which is incompatible with evolution and can only be attributed to God's creativer pthere

is a different reaction within the scientific [p. 207] establishment. Now we have creation seience
something the National Academy of Sciences says has been scientifically invalidated, and hence should not
have a place in the science curriamat any level. The Academy has a right to its opinion, but this book has
shown that when the Academy was confronted with the opportunity to prove its claim about creation at
the First International Conference on Creationema the UT forum, it signallgifed to meet the challenge.
Nothing could have more effectively unmasked the Academy's spurious claims about creation than did its
deafening silence on these occasions. And nothing could have more clearly pinpointed its contradictory
position on theAffirmation of Freedom of Inquiry and Expression.one hand, the Academy uses

the Affirmationto defend the academic and civil liberties of foreign dissidents. On the other hand, it
promotes the exclusive teaching of evolution in public schools notwithstanithat, as definitely implied in
Lane's letter (pp. 9496), this practice has involved the persecution of some American "dissidestisients
who have the courage to stand for their religious convictions.

The Academy and others opposed to creation scietarild have realized long ago that for some Americans
the imposed study of evolution is a moral issue. The philosophy of evolutionism directly contradicts their
conviction that the literal siay creation account given in Genesis, and explicitly reaftirmehe Fourth of

the Ten Commandments (partly quoted at the close of this Epilogue), represents the correct description of
earth history. Again | say, this book has demonstrated that valid, scientific evidence exists to support this
biblical creation modl. Therefore to eliminate the present discriminatory practice in the classroom against
those students opposed to evolution, why not allow all public school and state university students the
option of studying either a creation or evolutidbased model obrigins in their science courses?

In my opinion, no one, evolutionist or creationist, should be forced into a course of study that violates his
conscience. After all, the freedom to chooseas long as our choices do not infringe adversely on the rights
of others—is the essence of our democracy. If we fail to uphold that freedom for public school students on
this critical issue, we open the door for coercierthe unmistakable hallmark of totalitarian governments

—to gain the ascendancy in all phase®\afierican society. What is at stake is religious and academic
freedom for all Americans. Should science education prohibit the teaching of certain evidence just because
of its philosophical setting? Science is the knowledge obtained from a quest for trdtbaam be illustrated

by the "Parable of the Grand Design™:
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Long ago, a master artist conceived a mural which he wished to use as an illustration of the Grand Design o
nature. Much time and effort were spent in completing this enormous task. Tragiceftyedt was

unveiled, an accident occurred, shattering the mirhi&ee mural into innumerable fragments throughout the

face of the earth. Later philosophers became interested in reconstructing the Grand Design. Most were
aware of the ancient outline lefty the master artist, but many came to question the authenticity of the
outline, choosing instead to construct their own version, based on the pieces they found in the earth. After
many years, the consensus of wise men and philosophers was that they heldpked the basic skeletal
framework of the Grand Design, even though there were large gaps in the center and many pieces which
could not be reconciled with the overall Design. Nevertheless they propagated this skeletal framework as
absolute truth until ggernments and universities everywhere provided the funds they needed to continue
their work. There were still a few remaining artists who believed that the ancient outline was the blueprint
for the real Design used by the master artist. They carefullytpdiaut that all of the collected pieces would
also fit into this ancient outline. And most importantly, the millions of recently discovered microscopic
pieces, which did not fit into the skeletal framework, were found to perfectly fit into the anciefineut

Some were convinced that they should redirect their study and use the ancient outline as their model for the
Grand Design, but the great majority never accepted its validity. Someday the truth would be evident to all,
for the master artist promisedotreturn and restore the magnificent Grand Design to its original beauty.

Until that day, which | believe is imminef@reation's Tiny Mystemyill stand as the Rock of Gibraltar against
the tide of evolution.

Nearly 6,000 years ago the Ruler of the Uréeegngraved an indelible record of creation in the Genesis
rocks of our planet just as He later inscribed the Ten Commandments on tables of stone at Mount Sinai,
including the words,

"For in six days the Lord made heaven and earth, the sea, and all thanins, and rested the seventh day
..." (Exodus 20:11)

In a single stroke, the Master Artist irrevocably blended the Genesis record of creation and the moral law
into His Grand Design.
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Radiohalo Catalogue

Photo Description

1 (a) - (d) — Fully developed uranium halos in mica (biotite)

2 (a) - (d)— 210p4 halos in mica (biotite); (a) — also with a 213pg halo

EB (2) - (d) — 21%Po halos in mica (biotite)

B (2) - (d) — 218Po halos in mica (biotite)

5 (a.b & d) — Elliptical (compressed) 210p4 halos in coalified wood: (¢) — Dual 210p4 halo in coalified wood

Uranium halos in fluorite in different stages of development: (a) - (b) — Embryonic: (¢) - (d) — Fully developed; () — Overexposed. first-stage
reversal; (f) - (g) — Overexposed, second-stage reversal; (h) — Overexposed, third-stage reversal

B () - (h)— 210p4 halos in fluorite

8 (a) - (h) — 218p4 halos in fluorite; (¢) — center darkened by electron microbeam analysis

9 (a)— 218p4 halos in mica (biotite); (b) — Spectacle halo in biotite: (¢) - (d) — 214p4 halos in biotite

10 (a) — Overlapping 21%Po halos in biotite, using phase contrast: (b) and (d) — Thorium halo and giant halo in Madagascan mica; (¢) — Dwarf halos in
Yitterby mica; (g) - (f) — Assortment of different polonium halo types in biotite; (g) — 21*Po halos in biotite; () — A 21%Po and a 21*Po halo in biotite

(a) — Biotite erystal from Murray Bay, Canada; (b) — Po halo containing specimens of granite from New Hampshire, the dark areas are biotite crystals;
IO (c) — Zircon crystals extracted from granite drill cores taken from a depth of about 15,000 ft.; (d) — Rhyolite from 1,683.3 ft. (specimen obtained from
J. Eichelberger, Sandia National Labs)

Approximate Magnification

@ b © @O @@ 6O @& @O

JE <900 | x1015 | 1120 | %1015

P <540 | <875 | x875 | %770

R <800 | <800 | <800 | =865

LA <930 | 730 | %965 | <985

SR <500 | <500 | =500 | =500
GOl <725 | <725 | %880 | =725 | =725 | x725 | =725 | x725
U <725 | <725 | x725 | =B60 | =725 | x725 | =725 | x725
R <725 | x725 | x725 | %725 | =725 | %725 | x725 | x725
SR <245 | %575 | x165 | %265
JION ~<420 | 250 | =500 | =250 | =275 | x140 | x275 | =260

11 * * %300 *

* Scale shown in figure
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Plate 1

(a)- (d)—Fully developed umr@um halos in mica (biotite)
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Plate 2

(a)- (d)—?2%o halos in mica (biotite); (a)also with &80 halo
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Plate 3

(a)- (d)—?2¥Po halos in mica (biotite)
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Plate 4

(a)- (d)—?2*¥Po halos in mica (biotite)
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(c) (d)
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Plate 5

(a, b & d)—Elliptical (compressed}®Po halos in coalified wood; (€} Dual?'°Po halo in coalified wood
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Plate 6

Uranium halos in fluorite in different stages of development: (@) —Embryonic; (c) (d)—Fully
developed; (e}—Overexposed, firsstage reversal; ((g)— Overexposed, secorstage reversal; (-
Overexposed, thirétage reversal
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Plate 7

(a)- (h)—?%Po halos in fluorite
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Plate 8

(a)- (h)—?'¥Po halos in fluorite; (¢}-center darkened by electron microbeam analysis
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Plate 9

(a)—?'%Po halos in mica (biotite); (b)- Spectacle halo in biotite; (€d)—2'4Po halos in biotite
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Plate 10

(a)— Overlapping'°Po halos in biotite, using phase coat; (b) and (d)— Thorium halo and giant halo in
Madagascan mica; (e} Dwarf halos in Ytterby mica; (eff) — Assortment of different polonium halo types
in biotite; (g)—2%“Po halos in biotite; (W—A21%Po and &'4Po halo in biotite
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Plate 11

(a)—Biotite crystal from Murray Bay, Canada;{b)Po halo containing specimens of granite from New
Hampshire, the dark areas are biotite crystalsi—eJircon crystals extracted from granite drill cores taken
from a depth of about 15,001.; (d)— Rhyolite from 1,683.3 ft. (specimen obtained from J. Eichelberger,
Sandia National Labs)
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Appendix: "Fossil Alphd&ecoil Analysis"

Fossil AlphaRecoil Analysis of Certain Variant Radioactive Halos
Sciencevol. 160, pp. 1228230, 1968.

Abstract. The distribuion of alpharadioactivity in the vicinity of uranium and of certain variant radioactive
halos in biotite was investigated by the fossil alpeaoil method. Within the limits of the method | could not
confirm a previously proposed hydrothermal mechanisntife origin of certain variant halo types due to
polonium isotopes.

Mi croscopi c exami n a b)iofoccertainrhinertall Sometirses evealsa mistinc{ive paitetn
of colored concentric rings surrounding a minute central inclusion about 0.5 to tadius. Although these
structures had long been observed tmyneralogists, their origin was a mystery until almost simultaneously
Joly 1) and Mugge2) correctly attributed the phenmenon to the presence of radioactivity in the central
inclusion. While in some instances the inclusions have been identified as Zr@nxenotime, or monazite
(4), the halo nuclei are often too small for petrologic analysis.

In polarized light, the appearance of the varicolored ring patterns in such amgsotminerals as biotite
suggested the designation "pleochroic halos," although "radioactive halos" is clearly more appropriate.
While the radioactivity in the central inclusion may consist-9f -, and! -radiation, the development of a
halo is basically due only to the proportionately much higher ionization effects of-fragticles. This is an
extremely fortuitous situation because, since theparticle has a rather precise rangeén a mireral for a

given initial energy,one can often ascertain not only the elements responsible for a particular halo type
but also the specific isotopes. If the halo nucleus contains uraniunm,-graission from the eight-emitters

in the decay chain prodes a region of radiation damage surrounding the inclusion. In certain biotites this
region becomes faintly visible when aboutHloms 0f?3®U have decayed; with increaséeemission a

series of colored, spherically concentric shells eventually appeargsponding to the ranges of the
respectiveh -emitters of the?J decay chain. The thredimensional nature of the halo becomes strikingly
apparent when a sample of biotite is prepared for microscopy. The leaves of a book of mica are easily
cleaved withtransparent cellophane tape, and each successive layer of mica reveals a ring pattern of
increasing size until the diametral section is obtained. Years ago there was great interest in the ring structur
of uranium and thorium halos in investigation of tiiwariance of the radioactive transformation rate over
geological timef). It is in this connection that radioactive halos have again drawn integest (

Naturally ring sizes are always measured from diametral sections; results are best from specimens having
exceptionally small nuclei. Use of a filar micrometer shows the ring radii for the uranium and thorium halos
to agree vey well with the calculated -particle ranges of*®U and?3Th and their respective-emitters.

Thus an experimental range:energy relation'feparticles may be determined for any mineral containing
well-defined uranium or thorium halos, with small central inclusions.

Certain typeof halos (I call them variant halos) exist that cannot be identified with the ring structure of
either the uranium or thorium halos. What is the nature of themitters responsible for these variant
halos? Several types of variant halos were discovetgdvere not claimed to be evidence of néw

emitters because radioactiveecay schemes of uranium and thorium were still being refined. Nevertheless
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Joly ¥) reported three variant halo ty@e one he attributed to "emanation®°Rn), a dwarf having a very

small radius; another was simply designated tHea}. Others §-10) have reported unusual halo sizes, and

| have found halos having anomalous ring structdre 12). For greagr clarification of the variant halos, |
classify as class | those rather easily identifiable with knovemitters; as class I, those (such as Joly's X

halo) whose ring structure has not been correlated with kndwemitters. For example, Henderson

reported four variant halo types: A, B, C, and D. Types A, B, and C were correctly attributed to the polonium
isotopes?®Po,?%Po, anc?®Po, respectively; thus they are of class I. But | have been unable to confirm
Henderson's association of theHalo with??%Ra (3). | confine this report to investigation of clalssalos—

in particular to analysis of Henderson's proposed origin of the polonium halos.

The polonium isotopes have relatively shbalf-lives; any mechanism proposed for their origin must be
consistent with this fact. Th&8Po halo (Fig. 1, left), smlled becausé'®Po is the initiating isotope, exhibits

three rings arising from successivalecay of®Po &, 6.0 Meviyi, 23>), ?1%Po &, 7.68 Mev; 1, 34>),

and?%Po &, 5.3 Mev; %, 19>). Eandr; denote, respectively, the-particle kinetic energy and the

corresponding average hating radius. By analogy ti&*Po anc?'°Po halos (Fig. 1, right) are, respectively,
dualand single ring patterns. | have observed the polonium halos in many Precambrian biotites, and the
halos in Fig. 1 were found in biotites from the Baltic (Norway) and Canadian shields, respectively. Since the:
polonium isotopes are daughter products?fU, it was initially conceived.Q) that they were preferentially

fixed out of uraniurbearing solutions at localized deposition centers along small conduits or veins within

the host mineal (mica, for example).

R

Fig. 1. Halos of 218Po (left) and 21%Po (right).

While coloration surrounding minute veins in the mica is an indication of the flow of radioactive solutions

(very weak solutions may show no staining whatsoever), it does not follow that halos that formed around
small nuclei in te conduits were necessarily derived from radioactivity in solution. For example, polonium,
uranium, and thorium halos also form around very small inclusions, with no visible conduit or crack in the
mica connecting the halo nuclei, and it is certainly reacthat these halos are of hydrothermal origin.

An attempt to determine whether the halo nuclei were capable of acting as selective fixation sites for certain
radionuclides, by electremicroprobe analysis of the halo inclusions, failed because of tlzdl sime
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involved. However, refinement of techniques may lead [p. 224] to clarification of the nature of the inclusions
(14). Thus a more sensitive technique is required for testing ohifpothesis regarding genesis of the
polonium halos from a uraniushearing solution.

Fissionrtrack techniquesX5) may serve this purpose. Uranit®38 fissions spontaneously, and the damaged
regions in the host mineral, produced by the fission fragments, can be enlarged sufficiently by acid etching
for visibility under an optical microscope. Immersion of biotite samples, containing the polonium and
uranium halos in hydrofluoric acid for a fegconds and subsequent observation of the areas in the vicinity
of the inclusions reveal a striking difference: the polonium halos are characterized by complete absence of
fission tracks, whereas the uranium halos always show clusters of fission tracks.

To eliminate the possibility that fission tracks may have been annealed out of the sample, | have irradiated
mica specimens containing the uranium and polonium halos with a neutron flux of B mel@rons per

square centimeter and again etched the miche Tiranium halos show, as expected, marked increase in the
number of fission tracks emanating from the central inclusion, due to netitrdnced?3®U fission, whereas

the polonium halos are again completely devoid of tradi. (

If a uranium solution had been in a conduit feeding the central inclusions of the polonium halos with
daughterproduct activity, about 70 fission tracks per centimeter of conduit would be expected by use of
Hendersm's model £0). This result depends on such parameters as the uranium concentration in the
solution, the rate of flow (conservatively | have assumed that the solution ceased to flow wden th

polonium halos formed), and the total number of polonium atoms (5% fécessary to form a well
developed?'®Po halo. This last value | determined by observing the degree of coloration in uranium halos as
a function of the number of fission tracks enaimg from the halo nucleus, the total number'ofparticles
required for production of a halo being computed as eight times the number of fission tracks times the ratio
of the halflives for spontaneous fission and alpha decay*¥. While fission tracs are observed along

stained conduits, in general | cannot correlate the distribution of fission tracks along clear conduits with the
presence of polonium halos.

Polonium halos are also found randomly distributed throughout the interior of large micelsyar

removed from any conduit. (A limited survey may indicate halos occurring within certain cleavage planes,
but more extensive search shows this is not the case.) The question now arises of whether the source of the
short-half-life radioactivity, cheacteristic of such polonium halos, was due to (i) the laminar flow of a non
uraniumbearing solution, containing disequilibrium amounts of daugierducth -activity, through a thin

cleft parallel to the cleavage plane, or (ii) the diffusion of gaseadsmr through the mica. The latter case

has been considere@®), but only recently has the discoveryhefecoil tracks in micad 6) enabled

guantitative checking of either of these mechanisms. This technique is based on the fact that an atom
recoiling fromh -emission impinges on the host mineral and forms a damaged region large enough to
produce a pit which is visible in plesontrast when etched with hydrofluoric acid.

The original experimentlg) determined that a series of multiple recoils, such as is expected in the
sequentiah -decay o8 and?3?Th, yelds -recoil tracks. Two additional points necessary for a complete
recoil analysis—i) whether a singlé -recoil produces a track, and (ii) whetherecoil pits form in a sample
placed in contact with ah-emitter—have now been resolved.
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Several sampkeof mica were annealed for removal of backgrotaecoil pits; three different
concentrations of dilute solutions of americium (5 percé&ifm and 95 percer*3Am) were evaporated on
separate samples, and aacount was taken. The daughter productstioé americium isotopes have very
long halflives, so that any -recoil pits occurring reflect only singledecay. The highér-count samples
yielded correspondingly higherrecoil densities within the area of deposition, accompanied by almost
complete abence of tracks outside the radioactive zone. Thus was established the existencehefrank
from a singlé -recoil (L7).

Corresponding -recoil densities were also noted in annealed nsamples placed in contact with the
americiumcoated samples. It follows that any excegadioactivity in micas may be effectively determined
by analysis of the samples by theecoil technique.

The procedure for ascertaining the extent of increaBealtivity consists in measuring background fo8sil

recoil track densities in areas far removed from the halos themselves, and in comparing these values with
the densities near the halos for determination of the degree of exteastivity. Samples of Precamién

mica from Canada and Irelant), containing uranium and polonium halos, were investigated by etching in
48 percent hydrofluoric acid for about 15 to 50 seconds. As in earlier expetsmi*®U halos revealed the
presence of fission tracks emanating from the central inclusions, whereas no fission tracks were noted from
the central inclusions of the polonium halos.

The experimental procedure was to photograph in phase contrast a gtebeaarea, enlarge, and count
anywhere from several hundred to 1006recoil centers for each density measurement. The enlargement
factor was determined by photographing the rulings of a stage micrometer, using each objective. Replicate
measurements werenade on several areas with different [p. 225] halo types. The backgroundhfassibil
density was measured before a count was made in the mica cleavage plane about 5doddly above

the halo nucleus. The mica was then cleaved until the centchlsion appeared on the surface; the mica

was etched again and another count was made to enable a density comparison of three separate regions.

Fig. 2. Fossil a-recoil centers in the

vicinity of a 210p4 halo (phase
contrast).

188


http://www.halos.com/book/ctm-app-01-c.htm#17
http://www.halos.com/book/ctm-app-01-c.htm#18

The mean fossii-recoil densities were 12.7 x 48nd 11.6 x 10" / cm? for the Canadian and Irish micas,
respectively, regardless of where therecoil count was taken. For a given etch period these results are
reproducible within £ 10 percent. The fissttmack density exhibited a random distribution in each piece of
mica except (as expected) near t##8U habs. The" -recoil:fissiontrack ratios were about 2.5 x 1a&nd 3.0 x
103, respectively, for the Canadian and Irish micas. Huang and WaBergve shown that the

background' -recoil dendly in micas is due to both uranium and thoridrdecay; by using 100 A and

10> for the alpharecoil and fissiofirack ranges, respectively, one can determine that uranium alone
contributes an -recoil:fissiontrack ratio of about 2.2 x f)any excess beg due to thorium. Figure 2
portrays a%Po halo (Irish mica) showing the distributionhefadioactivity (fossit -recoil centers) in the
vicinity.

As far as the experimental analysis is concerned, there is no detectable difference in the microscopic
distribution of M -radioactivity (with respect to background density) near either the uranium or the polonium
halos. [I note that thin clefts, which usually result near the edges of the mica from weathering (but not
within the bulk of the mica), are easily @eted by an acid etch sinéerecoil tracks appear throughout the
extent of the cleft area.] This finding seems to imply that there was no gross transporadfoactivity to

the poloniunthalo inclusions (i) by way of laminar flow of solutions (through tlefts) disequilibrated as to
uranium daughtesproduct activity, or (ii) by diffusion of radon, since an increasedcoil density, higher
than background by several orders of magnitude, should be evident withi» @al@ius of the halo

inclusions ireither case. This last value is a conservative estimate, for | have considered only the decay
of 218Po atoms en route to an inclusion. Furthermore, autoradiographic experiments on the samples of
Canadian mica containirf§®U,232Th, and polonium halos shaa only the normal background distribution
of " -tracks, indicating that if excess activity now exists it is below the detection level of the method.

Thus, as far as the experimental analysis is concerned, | cannot confirm Henderson's model for the
secondary origin of the polonium halos. To the questid what mode of origin is consistent with the
relatively short haHives of the polonium isotopes (or theirdecaying precursors), | can say only that other
mechanisms are under study.

Whatever hypothesis is invoked, to explain the origin of the paoionihalos, must also explain both the one
found by Hendersonl@) [due to a combination of isotopes from both the thorium seri@do and'?Bi)

and the uranium serieg'®Po)] and a halpresumably due t8*'Bi (L2) from the?3*U series. Perhaps most
interesting of all is the occurrence of 20,000 to 30,8800 and?'%Po halos per cubic centimeter in a
Norwegian mica-without the 2*4Po halos.

ROBERT V. GEN
Institute of Planetary Science,
Columbia Union College,
Tacoma Park, Maryland 20012
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Appendix "Giant Radioactive Halos"

Giant Radioactive Halos: Indicators of Unknown Radioactivity?
Sciencevol. 169, pp. 67673, August 14, 1970.

Abstract.A new group of giant radioactive halos has been found with radii in excess of anything previously
discoverd. Since alternate explanations for these giant halos are inconclusive at present, the possibility is
considered that they originate with unknown alpha radioactivity, either from isomers of known elements or
from superheavy elements.

A radioactive halo igenerally defined as any type of discolored, radiatimmaged region within a mineral

and usually results from either alpha or, more rarely, beta emission from a nearby radioactive inclusion
containing either uranium or thorium. When the inclusions are we s marh)) the (raniurh and thorium
daughter alpha emitters produce a series of discolored concentric spheres surrounding the inclusion, which
in thin section appear microscopically as concentric rings whose radii correspond to the ranges of the
regpective alpha emittersl)). Although the radii of normal uranium and thorium halos vary from 12 to

42 >m in mica, possible evidence of unknown radioactivity exists in the scattered regansisual halos

with anomalous ring radi( 3) varying from 5 to 16m in the dwarf halos to about 78m in the giant hale.

The very few previously reported occurrences of giant halos seem to have been largely ignored, perhaps
because either definite information on the presence and size of the halo inclusion was ak)senbécause
subsequent confirmation of the report was lacking. Hopfe for example, was unable to confirm the
existence of giant halos found by Wiman in certain Swedishtgsariut this is not surprising in view of the
large variability in the occurrence of particular halo types and the relatively small number of thin sections
that Hoppe examined. Indeed, after a more extensive search in which | examined about 1000 ibimssect
from these granites, | find that giant halos in the-&% range do exist in the biotite along with ordinary
uranium and thorium halos. These giant rings invariably occur only around very densely colored thorium
halos, a result which implies a correlation of this ring with a high thorium content of the intlusio
Examination of the thorium decay scheme shows that the daughter alpha emitté¢, Bmits a low

abundance (1 : 5500) alpha particle of slightly higher energy (10.55 Mev, compared to a normal 8.78 Mev),
whose range may be correlated with the observéahg ring. Although there is some question whether the
frequency of the lonabundance alpha particles in this energy range can produce a halo ring, | presently
infer this association to be correct. The density of giant halos in these granites is quiteoleexer, and

after a further search | have found a mica sample from Madagascar with uranium and thorium halos, in
addition to an exceptionally fine collection of giant halos including all the sizes reported by Wiman as well as
several much larger varieseof halos heretofore unreported.

The close proximity of occurrence of different halo types in the Madagascar mica provides an excellent
rangeenergy relation which checks with coloration band widths produced experimentally in Van de Graaff
helium ion irraiation of the mica matrixg). Whereas the induced coloration bands are darker than the

mica, the halos show reversal (bleaching) effects and are generally lighter than the surroundiixg matr
except adjacent to the inclusion. Electron microprobe analyses indicate that the inclusions are moggzites (
and, since they are somewhat large (>>10 in diameter), they do not show ring structure as well as halos
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with point-like inclusions do. Also, the high radioactive content of some of the inclusions leads to an
overexposed condition which tends to further obliterate inner ring structure.

Fig 1. The halo on the right is a combination uranium and thorium
halo, with the inner ring radius of 34 um from the uranium daughter

emitter Po?'* (E = 7.68 Mev) and the outer ring radius of 40 um from
the thorium daughter emitter Po?!2 (E = 8.78 Mev). The halo on the

left with a relatively small inclusion is a giant halo with about a 50-um
radius. One scale division = 10 um.

The vsual appearance of the giant halos (Fig8) is similar to that of the combination uraniuthorium
halos, and the question arises whether leramnge alpha particles have produced the giant halos. The
affirmative answer to this question cannot be accepwthout a critical examination of other modes of
origin, since the [p. 227] magnitude of the giant halo radii involved implies the previous existence of
naturally occurring alpha emitters with energies higher than any currently known.

Hence it is consided that the giant halos may have originated from:

1) Variations in alpha particle range due to structural changes in miGdservations show that certain halo
inclusions exhibit shapes or structural symmetry not exactly identical to the present outlihe wiclusion

in the mica matrix, and such deformations of the inclusion from radiatimmage effects might very well

alter the structure of the matrix in the vicinity of the inclusion. However, there are numerous sites where
uranium and thorium halos aformal size exist adjacent to and, in some cases, actually overlap giant halos
(the inclusions of which show no evidence of any expansion or contraction). At least in these cases it would
appear that the giant halos do not arise from normahge alpha pdicles, which passed through a region of
lower mica "density."
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2) Diffusion of a pigmenting agent from the inclusion into the matri&lthough it is possible that some
pigmenting substance may have been present, electron microprobe traverses acrossitimeafete halo
revealed no variations in elemental abundances of the matrix. Furthermore, in annealing experiments that
were carried out at 450°C for 24 hours the yellowish tint of the halos either remained the same or in some
cases became opaque; that teere was no fading or otherwise any difference between the reaction of the
uranium and thorium halos and that of the giant halos. In essence, if a purely chemical diffusion mechanism
is operable, it is producing a type of coloration that is thus faistimjuishable from that initiated by
radiation-damage effects. [Small crystalline structures (Liesegang patterns) often occur in mica, but these
are easily distinguished from radioactive halos.]

3) Diffusion of radioactivity from the inclusion to the matt. Electron microprobe analyses showed that
uranium and thorium were confined to the inclusion; techniques by which fission tracks were induced
indicated only a background uranium concentration surrounding the inclusion, and autoradiographic
experiments vith Kodak NTA emulsion showed alpha radioactivity restricted to the site of the inclusion. If
diffusion of radioactivity has occurred, it is below the detection limit of these three methods.

Table 1. Frequency of halo sizes of radii 32

to 110 ym.
Interval M:;;nﬂl;m
= B,
of h:dlo of alpha
radius .
T particles
(Mev)
I 32-35 7.68 22
II 37-43 8.78 274
1 45-48 =9.5 28
v 50-58 =10.6 130
v 60-67 =11.7 69
VI 70-75 =123 58
VII 80-85 =132 30
VIII 90-95 =14.1 10
IX 100-110 =15.1 5

4) Channeling Even though different optical properties in tihegion parallel to the cleavage plane make it
difficult to observe a transverse halo section in any mica, the giant halos do exhibit adilmersional.

structure typical of radioactive halos when successive mica layers are cleaved. The idea thatropanneli
normakrange alpha particles parallel to the cleavage plane would be instrumental in the formation of giant
halo rings is certainly correct in principle. Whether the relatively small number of alpha particles emitted
along any given cleavage planeudficient to produce coloration is not clear. Furthermore, if channeling

were the explanation, a series of successive outer bands corresponding to a given multiple of the ranges of
the uranium or thorium daughter alpha emitters, or both, might be expddtea given giant halo. This

situation is not observed.

5) Beta radiation instead of alpha emissiobhaemmlein T) found beta halos of rather diffuse boundaries
with radii up to several thesand micrometers surrounding thorisgontaining monazite inclusions in
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guartz. The fact that many of the perimeters of these giant halos in this mica areeweled does not favor

the association of these halos (Figs3)lwith the beta halos; neitheralthe radii correspond. In addition,
Laemmlein noted a correlation between the radius of the beta halo and the volume of the halo inclusion
(that is, the thorium content). This is understandable, since energetic beta rays producing coloration at
maximum raage would emanate throughout the volume of the inclusion. In contrast, no such effect is
observed in this mica. Giant halos and uranium and thorium halos occur around relatively small inclusions a:
well as around larger ones.

6) Longrange alpha particlesrom spontaneous fissiorL.ongrange alpha particles with a broad energy
spectrum accompany normal spontaneous fission events fréthitan abundance of about 1:400. Neither

of these factors is favorable for the production of relatively sharp boundatiek as are seen in certain

giant halos. Upon etching several giant halos with hydrofluoric acid to reveal fission tracks, | have found that
fission tracks emanate from the inclusions of some, but not all, giant halos. The tracks emanating from some
of theinclusions may be attributed to [p. 228] the uranium content of the halo inclusions. The lack of fission
tracks in other inclusions implies that at least in these casesramge alpha particles from spontaneous

fission are not instrumental in produciriige giant halos.

Fig. 2 (left). A giant halo approximately 57 um in radius, presumably

due to the long-range alpha particles from Po?!? (E = 10.55 Mev). One
scale division = 10 um.

Fig. 3 (right). A giant halo approximately 84 um in radius, whose
origin is unknown. If the halo is due to long-range alpha particles, the
energy would be about 13.1 Mev. One scale division = 10 ym.

7) Alpha particles or protons fronfy” 3 6r (" 3) flehctions Mica sandwiches containing halo inclusions were
irradiated with a total flux of 5 x ®neutron/cn?. No induced coloration was noted in the mica section
adjacent to the inclusion after irradiation. Since this integrated fluxveiseg orders of magnitude higher
than would be expected in naturally occurring inclusions, it appears tha} (eactions have not produced
the giant halos. Calculations show thatf) reactions are also insufficient to produce coloration @ge
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From the preceding comments it would appear that, although some of the above explanations cannot be
definitely excluded, neither can any be presently confirmed as a factor responsible for theafrige giant
halos. Therefore, a few remarks may be made concerning the distribution of halos in this mica and the
possibility that the giant halos may have originated with loagge alpha activity either from isomers of
known elements or from superheg elements.

The radii of several hundred halos that were measured with a precision of aboutilake given in Table

1. Greater accuracy was possible but seemed unnecessary, since for halos with large inclusions the actual
radius of the halo as measutdrom the inclusion edge to the halo perimeter will vary up to around 5 to

6 >m with the variation dependent upon the stage of halo developm8ht@ther uncertainties in the radii
measurenents arise if the inclusion is inclined with respect to the cleavage plane. The intervals of halo radii
were thus chosen to be rather broad; it may well be that certain of the groups listed are composites of
subgroups of halos with slightly different maxim radii, but further subdivision did not seem justified at
present. The maximum energy values of the alpha particles are recorded for purposes of
comparisoronlyand arenot meant to necessarily imply that the respective halo groups originated with
alphaparticles of that energy. There were a few halos which did not fall into any of the above categories, but
the number of this type was only a small percentage of the total (2 percent). Halos in groups | and Il are the
normal uranium and thorium halos, whesnaximum radii may be identified with the respective daughter
alpha emitters P84(E= 7.68 Mev) and P& (E= 8.78 Mev) of these decay series. Halos in group IV may be
associated with the lovabundance, longange alpha particles from P8 (E= 10.55Mev) in the TR*?decay
series.

An attempt to relate other groups of loagnge alpha emitters of polonium isotopes in the uranium and
thorium decay chain with the giant halo radii is more difficult. For example, thim@bgroup of P&,

which conceivaly could produce a 48m halo, occurs in an abundance of only about 1:30,000; tMe9
group (1:45,000) of P& could produce a 45m halo; and there exist still other groups with energies up to
10.5 Mev, but these occur in an abundance of only about®111@ is considere that these alpha particles
were emitted in the same abundance as is presently observed, only the halos in group IV may reasonably b
attributed to known lowabundance alpha particles of higher energy. G. N. Flerov has suggested?3at Po
an isomer opolonium with a haHife of 47 seconds and an alpfparticle energy of 11.7 Mev, not known to
occur naturally, may have been responsible for the halo group in theo82/->m range, since the energy
correlates with the prescribed rang&@). This identification, if correct, would, first, constitute another
example of a rather peculiar phenomenon, namely, tlcseurrence of halos originating with polonium
isotopes apparently unrelated to uranium and thorium daughter produtiy, @nd, second, raise the
interesting possibility that the other giaimalo groups may be associated with unknown isomers emitting
high-energy alpha particles in the 1@ 15Mev range. Kohman has suggested that such alpha emitters, if
they exist, may be shape isomei®) of known nuclides.

Very recent mass spectrometric studies in which the lon Microprobe Mass Analyzer (IMMA) (Applied
Research Laboratories) was used revealed an isotope ratio it of about 0.16 for the halo

inclusions as conaisted with a value of about 0.35 for the bulk monazite cryste®,\Which occur adjacent

to the mica (both values were uncorrected for common PDb). If subsequent work shows that thierdiéer
cannot be attributed to common Pb, this result might suggest that a closer examination be made of possible
high-energy isomers, namely, an isomer in a chain decaying to Pb.
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The possibility that the giant halos originate with a postulated superheameait (L4) in the region from
atomic numbers 110 to 114 seems remote, since these elements (i) would not be expected to occur in
monazites and (ii) would be expected to exhibit spontandmsson activity either directly or indirectly (that
is, to decay by way of alpha emission to the known spontaneous fission region below atomic snber
105) @5). As noted earlier, somgiant halo inclusions do not exhibit background fission tracks. However, of
special interest in this context are very recent theoretical calculations by Bassichis and Kegneautich
indicate an island of superheavy element stability at somewhat higtjaround 120). If such an element
exists, it might be expected to occur in a pegmatitic mica.

ROBERT V. GEN
Chemistry Division,
Oak Ridge National Laboratory,
Oak Ridge, Tennessee 3083
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Appendix: "lon Microprobe Confirmation”

lon Microprobe Confirmation of Pb Isotope Ratios and Search for Isomer Precursors in Polonium
Radiohaloes

Nature, vol. 244, no5414, pp. 28283, August 3, 1973.

RADI OHALOES associated wi t?havedbeen studiedobf optical mieroseopic P o
techniques and more recently by mass spectrometric examination of the halo inclusion using ion microprobe
technique$“. In such cases a large exces®#b compared witk°’Pb was found to be incompatible with

the radiogenic decay ¢f8 and?3®U, yet was explainable on the basis of polonium decay independent of
uraniuny. A straightforward attempt to account for the origin of these Po haloes by asgutimit Po was
incorporated into the halo inclusion at the time of host mineral crystallization meets with severe geological
problems: the haHives of the polonium isotopesif> = 3 min for*'8Po) are too short to permit anything but

a rapid mineral crytallization, contrary to accepted theories of magmatic cooling rates.

This dilemma might be resolved (R.V.G., unpublished) if several loAgenbl§hspin or shape isomers of

pol oni u mdetayimg predursorspwere formed at nucleosynthesis ane wabsequently

incorporated into the halo inclusions during crystallization. This hypothesis eliminates the geological
difficulties, and is open to experimental verification using several techniques such as charged particle
reactions, though the long halives may present an obstacle. But long Hiaks imply that some of the

isomers may still exist, in which case a mass analysis of the polonium halo inclusions should reveal whether
significant quantities are still present. We now report additional ianroprobe analyses of these Po

inclusions as well as U inclusions in search of the isomers and for additional information on the Pb isotope
ratios.

Mass scans were taken on areas of the biotite free from haloes. All the normal elemental constituents as
well as some trace elements were seen in these scans. The mass region from 150 to 300 is conspicuously
free from any mass peaks. Generally'fa position 112 is the only high mass peak of significance observed
from the biotite itself.

In the pure uranium,horium, or uraniumthorium inclusions, ion microprobe analysis showed that the
inclusions were either zircons or monazites; in many case®tRb ion current or signal was near

background, so that it was difficult to make a common Pb correction?¥tu#23%U ratio was normal in

inclusions which contained uranium; and tHéU/2°%Pb signal ratio varied from 10 to 70 in the different
inclusions analysed. The actd&U/2%%Ph atom ratio is difficult to determine because of the uncertainty in

the U and Pbexondary ion yield from different minerals. In general, U is detected with several times greater
efficiency than Pb. The radiogersftPb/”’Pb ratio was difficult to evaluate in those inclusions where

the 294Pb signal was near background. In other casess found to vary within normal limits.

There is a wide spectrum in the U and Th halo typssme inclusions contain just U or Th without the other
element, while other inclusions contain varying amounts of U and Th and in some cases exhibit rings from
both decay series; it seems that the same situation prevails with Po and U type haloes in certain micas. In
the analyses thus far it seems that the larger the Po halo inclusion the greater the U content tends to be; but
more work is needed to verify this.s8l the larger inclusions seem to be definite mineral types (usually rare
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earths but not specifically identified as yet), whereas some of the gix@tPo halo inclusions consist of only
elemental Pb (without®Pb) and Bi. Previously no detectable U wasfl in such cases as the latter type.

In contrast to the Pb ratios in the U and Th halo inclusions, we again report exceptionafSPRimt'Pb

ratios which are characteristic of t#¢%Po decay sequence type Po halo. The results may be summarized as
follows:2%%Pbh2%’Pb ratios of 10, 12, 18, 22, 25, 40, and 100 were observed. In four of these c&8#%no

was detected. In the other two casé®¥Pb was almost background, so that no common Pb correction was
made on any of the ratios (any such correntiwould have produced a largé&®Pb/°Pb ratio). In three of

the cases (10, 12, and 22) the small uranium signal seen was 10 to 100 times less than that required to
support the Pb observed. These results confirm the earlier ion microprobe analysesabRiclusions in
which Pb ratios were found that were impossible to explain on the basis of U decay. They give confidence
that we are indeed dealing with a class of haloes that is distinct from the ordinary U and Th types as the
optical microscopic measements invariably suggest. Otherwise, the most important aspect of the results is
that the decay product of the polonium (Pb) still exists in these inclusions in measurable quantities (10
10*° atoms) and has not diffused away. On such a basis we thezcestgat any isomer precursor of Po, if

the halflives were sufficiently long, would also still exist and be detectable by ion microprobe techniques.

The only source of geochemical data about the postulated isomer is derived by inference from the type of
halo inclusion. Some Po halo inclusions are of the rare earth variety while others contain only elemental Pb
and Bi. The latter case might suggest the existence of an isomer geochemically similar to those elements,
whereas the former case is rather ngpedfic. Fortunately ion probe mass analysis techniques do not
depend on knowing the chemical identity of the postulated isomer.

To obtain these Pb ratios, we first cleaved the mica until the halo inclusion appeared on the surface. In somge
cases the sample wacoated with a thin conducting layer of carbon, but it was better to overlay the sample
with electron microscopéype Cu grids. In the latter case there was no extraneous material introduced
anywhere near the region of interest. Before taking mass scarte@Po haloes the ion microprobe was
optimized to obtain the best Pb signal from large U type halo inclusions that were mounted on the same
sample but in a different area. In many cases the ion probe was peaked on mass 206 position and then
moved to thearea in the vicinity of the Po halo inclusion. The signal at this mass position remained at
background (1 Hz) until the beam was shifted to the Po inclusion itself. In some cases several minutes
elapsed before the signal reached maximum intensity. Geryenadiss positions 204, 207, 208, 218 and 238
were monitored, as well as the regions considerably below Pb, for possible interference from molecular ions
In other cases mass scans of the entire region from mass 1 to 250 were taken. It can be defingdlthstat

the exceptionally high 206 signal, compared with 207, occurs only in the Po halo inclusions and is not an
artifact due to a molecular ion originating with the mica itself, the inclusion, or a combination of the mica
and the elemental constituentsfaehe inclusion. This is not to say the ion microprobe does not generate
molecular ions, for in certain cases it does so very efficiently. But in the case of the Po haloes, we took care
to monitor the various possibilities, which could have interfered i results.

The search for the isomer consisted of carefully scanning the region around mass 218, for the Po haloes us:
in these experiments originated witf® o o decay. To be certain of the
was placed on the sample holder to use as a mass marker at the 218 po¥Hitgi®0). In all Po inclusions

except one no signal was observed at the 218 position. That one exceptiatueds interfering HgO ions

from the presence of Hg in the inclusion itself.
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A very rough estimate of what these results mean in terms of the present existence of the isomer in the
inclusion may be obtained because tH€Pb sputtered ion count rate wasester than 1,000 Hz in some Po
inclusions. If it is assumed the isomer resembles Pb in sputtered ion efficiency (Pb has a relatively poor
sputtered ion yield), then the presethatofthd?®Ph.dance
One intepretation of these results is the isomer has simply decayed to the point where it was not detected
in these experiments. (These samples were from an early Precambrian pegmatite in Scandinavia.) It is yet t
be determined whether this information is congst with the haltlives of the proposed isomers that can be
ascertained by determining the latest geological epoch in which such haloes occur.

This work was sponsored by the US Atomic Energy Commission under contract to the Union Carbide Corp.,
the GeneraElectric Company and Columbia Union College with National Science Foundation grants.
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Appendix: "Mystery of the Radiohalos"

Research Communications NETWORK February 10, 1977
BREAKTHROUGH REPORT

[This review is baskeupon a series of telephone interviews with Robert V. Gentry, as well as the available
technical literature.

T Current physical laws may not have governed the past.

1 Earth's primordial crustal rocks, rather than cooling and solidifying over millionsiongitif years,
crystallized almost instantaneously.

1 Some geological formations thought to be one hundred million years old are in reality only several
thousand years old.

Grant these propositions ardany researcher will tell yeathe entire structure of thehistorical natural

sciences would dissolve into formlessness. Few certainties would remain. Yet these very possibilities (and
others equally disintegrative) have been suggested in a remarkable series of papers published over the pasit
several years in thevorld's foremost scientific journatlsNature, Scienceand Annual Review of Nuclear
Scienceamong others. Nor has this assault upon orthodoxy elicited a vigorous counterattack: the research
results published to date have been so cautiously and capablpritdal, and evidence so thoroughly piled

upon evidence, as to forestall any outcry by those whose scientific sensibility may have been outraged.
While some investigators appear finally to be arming themselves for combat, the issue has not yet been
joined.

It was over a decade ago that Robert V. Gentry, puzzling over questions about the Earth's age, directed his
attention to an obscure and neglected class of minute discolorations in certain minerals. He has since
examined more than 100,000 of these "radiabs|' and without doubt stands as the world's leading

authority on the subject. As an assistant professor of physics at Columbia Union College (Takoma Park,
Maryland), he has brought to bear upon the halos an array of sophisticated instrumentation seeh as f
researchers ever have the privilege to wield. As a result, he has converted the entire field of radiohalo
research into an exact science, transmuting the microscopic spheres of mystery into rich mines of exciting
and challenging information.

RADIOACTIVHALO (or RADIOHALOIN some thin samples of certain minerals, notably mica, there can be
observed tiny aureoles of discoloration which, on microscopic examination, prove to be concentric dark and
light circles with diameters between about 10cen 4 O pm [ a | o n e-miionth of@a metarjand | s
centered on a tiny inclusion. The origin of these halos (first reported between 1880 and 1890) was a myster)
until the discovery of radioactivity and its powers of coloration; in 1907 Joly andéMundgpendently

suggested that the central inclusion was radioactive and that the agphigsions from it produced the

concentric shells of coloration. . halos command attention because they are an integral record of

radioactive decay in minerals thabnstitute the most ancient rocks1).

Gentry's studies have led him to the following conclusions:
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1. Some halos ("polonium" halos) imply a nearly instantaneous crystallization of Earthtsgieam

rocks: and this crystallization must have occurred simultaneously with the synthesis/creation of

certain elements.

Some halos correspond to types of radioactivity which are unknown today.

3. Whereas radiohalos have been thought to afford the strongesience for unchanging radioactive
decay rates [p. 235] throughout geological time (and these rates enable scientists to determine rock
ages), in actuality the overall evidence from halos requires us to question the entire radioactive
dating procedure: smething appears to have disrupted the radioactive clocks in the past.

4. Halos in coabearing formations that are conventionally thought to be 100 to 200 million years old
suggest these strata to be only several thousand years old. Further, the time reéuireahl
formation is much less than previously thought.

5. Taken together, these conclusions point to one or more great "singularities" in Earth's¢astts
or processes that are discontinuous with the rest of history, unique occurrences that crititadiy a
the data we now have. If we attempt to interpret these data solely in terms of current processes, we
go astray.

N

In this report we will discuss only those researches leading to conclusion (1), reserving the rest for a
subsequent report.

Glossary of Technical Terms B8y — 4T 23Z2ppn — 218pgy
234U s 230Th 218P0 — 214Pb

em® @ *alpha B0Th — 226Ra  2l4py — 210py
226p, — 222p,  210p, —s 206py}

‘_/'-’"
becomes ~_
-

Parent Daughter

Similarly, >°U decays by a different series of steps to
207pb, and 232Th decays to 29%Pb. Note that while all the
series end up with lead, each one results in a different
isotope of lead.

A parent radioactive atom decays into a daughter atom
in various ways, one of which is by the emission of an

alpha particle from the parent atom's nucleus. Numerous
types of radioactive atoms occur in nature, but only three

The half life of a given type of radioactive atom is the
time during which half the atoms in any collection will

decay. The half-life of 233U is 4% billion years. Half-life,

are the initiators of a decay series: uranium-238 (*>3U);
uranium-235 (23 U); and thorium-232 (**2Th).

(The numerical superseript signifies how heavy the
clement is. Isotopes of the same element have different
weights but nearly identical chemical behavior—as for
example (°°U) and (>°U). An alpha particle has a weight
of 4.)

Each of the three decay-series initiators decays, by a chain
of steps, into lead. For example, the alpha-decay steps in

the 235U series are the following (steps not involving
alpha-decay are not shown here):

decay rate, and decay constant are closely related
quantities. If we assume that the decay rate has not
changed over geologic time,* and if we measure 1) how
much of a parent in a rock has decayed into its daughter;
and 2) the current rate of this decay, then we can, it is
generally believed, assess the date when the parent was
incorporated into the rock—that is, the date when the rock
was formed. In the case of Earth's oldest rocks, this date
(some 3% billion years ago) is thought to be the time
when the molten Earth first cooled down sufficiently for
rocks to solidify from the primordial magma.

*Numerous other assumptions and technicalities also
come into play.
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THE CONSKERTISM OF SCIENCE

Many have noted a conservatism in science essential to its orderly advance: skepticism toward radically nev
ideas enables scientific journals to retain focus, prevents anarchic descent into theoretical chaos, and make:
it possible to extad currently reigning theories as far as they can bear before replacing them with other
theories yet more embracive. A successfully modified, "tested" theory is preferable to a new "untried"”
theory. And so scientific knowledge advances in an orderly fashith as few wrong turns as possible.*

[* This conservatismand its deceptive advantageswill receive continuing discussion in these newsletters.

Gentry has so far avoided clashing with this conservatism, chiefly by concentrating his efforts onipuablicat
of data rather than discussion of their implicatierand also by the good fortune that his work has been
slow to draw widespread attention. That is beginning to change, however. But perhaps the reaction of a
number of prominent physicists to Gentry'®uk on polonium halos (see insets on this and the following
page) is the most significant gauge of what will be forthcoming. This reaction is noteworthy both for the
confidence expressed in Gentry's work and for the almost uniformly conservadibeit open—stance

toward any extrapolations from the raw data that challenge accepted theory. Of those whose opinions we
sampled, only one seemed to suggest (without wishing to be quoted) that we not publicize Gentry's work.
He felt that the subject should be "lefd the experts,” while cautioning that it is too early to reject the
conventional view of Earth's history.

In the end, it is, presumably, the evidence which will decide the issue. Let us look more closely at the
radiohalos themselves.

THE NATURE OF HALOS

If a small grain (inclusion) containing radioactive atoms is embedded in certain rock minerals, the alpha
particles emitted from the radioactive atoms travel outward from the inclusion and damage the crystalline
structure of the mineral, in time producinge visible discoloration typifying halos. Since each type of
radioactive atom emits alpha particles with a characteristic energy, and since this energy determines how fa
the particle will travel in the host mineral, the diameter of a halo's rings guigssarchers in determining

which radioactive element is responsible for the halo. If the radioactive element in an inclusion is the
initiator of a decay series, then a group of concentric halo rings results, each ring corresponding to a step in
the decay eries, that is, to alpha particles of a particular energy. In the case éfieseries, with eight
alphadecay steps, there are five distinct halo rings (some of the alpha particles are so close together in
energy that their rings are not distinguishal

The conventional argument drawn from observed radiohalo sizes is summarized by Struve:

"There is excellent evidence that the rates of radioactive processes measured in the laboratory at the
present time are valid also for the remote past. If a radinecelement and its decay products are
embedded in a crystal, each alpha particle emitted during disintegration travels a certain distance that
depends only on the rate of that particular decay step. The more rapid this rate, the greater the energy of
the alpha particles, and the farther they go before being stopped and producing a color change in the
crystal.
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"Suppose a speck 6fU has remained undisturbed since the formation of a mineral containing it. Then,
because the rate of disintegration at eaclceassive emission is different, eight concentric rings of mineral
discoloration will be found surrounding the particle of uranium. These ringbave been found in many
rocks of different geological ages, and the diameters of the respective ringdnagsathe same.

"Thus it can be concluded that the rates of disintegration of uranium and thorium are conszant” (

As we will learn in a subsequent review, the evidence from halos hd3detty in a direction quite opposite
from Struve's. But more than that, Gentry's halo research appears to strike at the roots of virtually all
contemporary cosmologies, posing a fundamental problem which has so far resisted every effort to solve it
in conwentional terms. This is the problem of the polonium halos.

January 29, 1973

You ask for my opinion af Dr. Robert Gentry's work on pleochroic
polonium halos. I spent a number of hours reviewing this fascinaring
work with him some weeks ago. I was impressed with the clarity of
the evidence for "anomalous halos"—that is, cases where there are
rings indicating the presence of some members of the normal
radioactive decay chain without the other members of the family tree
that normally are present, that normally do show up in rings of their
own, and that have to be there on present views of the radioactive
decay chains involved. If the evidence is impressive, the explanation
Jor it is far from clear. I would look in normal geclogic process of -
transfer of materials by heating and cooling; in isomeric nuclear
transitions;, and in every other standard physical phenomenon

before I would even veniure to consider cosmological explanations, A uranlum_23 8 halo (left) and a

let alone radical cosmological explanations. To explore all the 2 - y . -
avenues that need exploring would take months, not the few hours I pOl()n]um-2 10 halo m b]()tlte. Scale 1S 1
was privileged to spend in Dr. Gentry's company. A few days agoe I . ” e
reviewed this work, all toe briefly, with Dr. G. Wasserburg of Cal cm equ1valent to 45 l,lln [ln tlle Orlglnal
Tech, who is an expert in the radicactive dating of rocks, whose . .

opinion would be much more to the point than mine, especially if he pUbllcatlon, ed. ] 5

will give it to you in writing.™

JOHN A. WHEELER
(Professor of Physics,
Princeton University)

*Professor Wheeler requested that his letter be printed 1n full. Dr.
Wasserburg's views have not been obtained.

POLONIUM HALOS

The last three alpha decay steps in the uraniB®8 decay series (see glossary above) involve the successive
decay of poloniun18 [p. 236]{'8P0), poloniurm214 €'4Po), and plonium-210 é1°Po). In contrast to the

decay of the parent uranium, these steps occur very quickly; thelikal of the three forms of polonium

are 3.05 minutes, 164 microseconds, and 140 days, respectively. Polonium, therefore, is not thought to be
observed in nature except as a daughter product of uranium and thorium decay.

That is where the enigma begins. For Gentry has analyzed numerous polonium halos possessing, in some
cases, the rings for all three polonium isotopes; in other cases the ring$forand?’®Po; and in other

cases, the ring for 210 alonébut none of these halos exhibits rings for the earlier urar23® daughters

These halos are evidence for parentless polonium, not derived from uranium.*
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[* Gentry has also found halos with rinfigsm polonium218,-214, or-210, combined with a ring from
polonium212 which is in the thorium decay series. This last form of polonium is also parerttiasss,
there are no halo rings for thorium itself or its other daughiers.

But the question therarises, How did the polonium inclusions ever become embedded in the host rocks
(more specifically, in Earth's oldesPrecambriar—+rocks)? On the conventional view, these rocks slowly
cooled and crystallized out of the primordial magma (molten rock) oviions of years. Under such
circumstances, any polonium (with its extremely short half life) that was incorporated into the solidifying
rocks would have completely decayed long before the crystalline rock structure was established. No halos
could have formad, for they consist precisely of radiation damage to this crystalline structure. Polonium
rings should exist onliyn conjunction withithe other uranium series rings. But since the actual halos were
caused by parentless polonium, they require nearly instaaous crystallization of the rocks,

simultaneously with the synthesis or creation of the polonium atoms.

Gentry, well aware that this conclusion is unthinkable to most, has buttressed it with impressive
experimentation: fission track and neutron flux kegques 8) reveal no uranium in the inclusions that could
have given rise to the poloniuma conclusion more recently confirmed by electron microscopayx
fluorescence spectral; fossil alpha recoil [p. 237] analyst demonstrates that neither polonium nor
other daughter products migrated from neighborioganium sources in the rock, which agrees with
calculations based on diffusion ratég;(ion microprobe mass spectrometry yields extraordinarily
high2°%Pb/2%’Ph isotope ratios that are wliiy inconsistent with normal decay modeg),(but which are
exactly what one would expect as a result of polonium decay in the absence of uranium.

To date there has been only one effor) (o dispute Gentry'edentificationof polonium halos. As it turned

out (4), that effort might better never have been writtethe authors having been impelled more by the
worry that polonium halos "would cause apparently insuperable geological problems,” than by a thorough
grasp of the evidences. Challenges to Gentngrpretationof the polonium halos have been more
noteworthy. English physicist J. H. Fremlin wrot®ature(November 20, 1975) that "The nuclear
geophysical enigma of thfé%o halos is quite fascinating, but the explanation put forward is not easy either
to understand or to believe." Fremlin proposed two pitde explanations:

Geologic transferlf there are uranium inclusions reasonably close to polonium halos, then it is possible that
one or more of the uranium daughter products migrated from the uranium site to a new location, where
subsequent decay gavese to the polonium halo. Since the daughter products have much shortelivesf

than uranium, we would not expect to find any quantity of them remaining at the site of the halo. The
polonium would therefore appear to be "parentless.” The difficulty witis view is that transfer of uranium
daughters in minerals occurs so slowly that the daughters would decay long before they could migrate any
significant distance3( 5).

If the sophisticated experimentation cited above proved telling against the transfer hypothesis, Gentry and
several caworkers delivered a yet more conclusive blow in a very recent paper: polonium halaedibesi
geologic transfer from uranium sources have now actually been found in coalified wood deBpsitse(r
presence here was to be expected: prior to coalification the wood was iftl&kgeondition permeated by a
uraniumbearing solution. Such a material "would exhibit a much higher transport rate as well as unusual
geochemical conditions which might favor the accumulatioA*®fo™—quite different from the situation in
mineral rocks Further, of these uraniurderived polonium halos, none were found due’téPo, and only
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three could conceivably (but doubtfully) be attributed2dPo, in contrast to numeroud®o halos. The

half-life of 219Po we will recall, is 140 days, whereas tiadf-life of those forms of polonium which failed to
generate halos in the coalified wood is a few minutes or less. So even under the ideal conditions in this
wood, the shorthalf-lived ?*¥0 anc'4Po were not able to migrate rapidly enough from the pareranium

to form "parentless" halos. Clearly, then, such migration could not account fat#e and'“Po halos

Gentry has found in Precambrian minerals, where the diffusion rate is very much lower even than in wood

).

Isomer precursorsTwo atoms with identical nuclear composition but different radioactive behavior are
termed "isomers." For examplét?Po (in the thorium decay series) decays%b by emission of an alpha
particle with an energy of 8.78 MeV. However, about one out of every 35 atoms emits an alpha

particle with a much higher energy of 10.55 MeV. These rarely occurring, féghegy>'?Po atoms are

isomers, and they are apparently explained by some variationuclear structure. The suggestion has been
made, therefore, that polonium halos may result from the presence of heretofore unknown isomers which
are longlived and which decay* into polonium. These isomers ("precursors" of polonium) would circumvent
the cosmological problem caused by the shbétif-life polonium.

[* by betaemissioh
However, not only are such isomers unknown, but a careful search has revealed the presence of no

elements which might qualify as the required isomer ). "Experimental results have ruled out the isomer
hypothesis" ).
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Commentsy Leading Scientists
Before the demise of the journ&lenséethe editor in preparation for a planned article on Gentry's
workt approached a number of leading scientists for their assessment of polonium halos. The folloy
responses were received duriting first month or so of 1975.

PROFESSOR TRUMAN P. KOHMAN, Department of Chemistry, GataelgieUniversity, Pittsburgh!
do not believe that 'Gentry's contentions' can be regarded as of 'rather startling nature.' However, si
of his experimental fidings (like those of his predecessors) are quite difficult to understand, and the
ultimate explanations could be interesting and even surprising. Many persons probably do not take
seriously, believing either that there is something wrong with the regabfindings or that the
explanations are to be found in simple phenomena which have been overlooked or discardeldelieve
it can be said that Gentry is honest and sincere, and that his scientific work is good and correctly re
It would be ery hard to believe that all, or any, of it could have been fabricated

PROFESSOR EDWARD ANDERS, Enrico Fermi Institute, University of Glief@entry's] conclusions
are startling and shake the very foundations of radiochemistry and geochemistiye Yiels been so
meticulous in his experimental work, and so restrained in his interpretations, that most people take |
work seriously. .. | think most people believe, as | do, that some unspectacular explanation will
eventually be found for the anomals halos and that orthodoxy will turn out to be right after all.
Meanwhile, Gentry should be encouraged to keep rattling this skeleton in our closet for all it is wortl

DR. EMILIO SEGRE, Istituto Di Fisica "Guglielmo Marconi," Universita Degli Stuei,"Romphotos [of
radiohalos] are remarkable, but their interpretation is still uncertain.”

PROFESSOR FREEMAN DYSON, Institute for Advanced Study, Prigegipasing that the results of
Gentry are confirmed, what will it mean for theory? | do not thinkill mean any radical changes in
geology or cosmology. It is much more likely that the explanation will be some tricky point in nucleal
physics or nuclear chemistry that the experts have overlooked. That is of course only my personal
and | am acustomed to being proved wrong by events. (I just lost a $10 bet that Nixon would be in ¢
till the end of 1974. | will be glad to lose this one too0.)"

ACADEMICIAN G. N. FLEROV, Joint Institute for Nuclear Research, MOstmwmade sure that [Gentry
carried out his investigations very thoroughly. Therefore his data deserve serious attention. It is not
excluded that [polonium halos] have been formed as a result of the extremely rare combination of
geochemical, geological and other conditsp and their existence does not contradict the logically
grounded system of concepts involved in the history of Earth formation."

DR. PAUL RAMDOHR, Emeritus Professor of Mineralogy, Heidelberg University, Heid€llhergery
careful and timetaking examations of Dr. Gentry are indeed very interesting and extremely difficult t
explain. But | think there is no need to doubt ‘currently accepted cosmological models of Earth form
... Anyhow, there is a very interesting and essential question andccgald discuss it, perhaps with

cautious restrictions against so weighty statements like the one above in quotes. It would be intereg
and good if more scientists would have more knowledge of the problems."
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PROFESSOR EUGENE P. WIGNER, Departmersio$ FRgckefeller University, New YotlEven though
| know Dr. Gentry personally, | am not sufficiently familiar with his scientific results to be able to jud
them. Personally, however, | have a very high regard for him."

DR. E. H. TAYLOR, Chemistryidion, Oak Ridge National Laboratory, Oak Ridge, Tennes$ean
attest to the thoroughness, care and effort which Gentry puts into his workin a general way these
puzzling pieces of information might result from unsuspected species or phenomenalear physics,
from unusual geological or geochemical processes, or even from cosmological phenomena. Or the)
one of them) might arise from some unsuspected, trivial and uninteresting cause. All that one can s
that they do present a puzzle (eeveral puzzles) and that there is some reasonable probability that tf
answer will be scientifically interesting."

"SINGULARITIES"

And so we have Gentry's conclusion in his reply to Fremlin: "But if isomers and wdaiughter diffusion

do not producepolonium halos in rocks, we are left with the idea that polonium halos originate with
primordial Po atoms just as U and Th halos originate with primof#fidland?32Th atoms. . . Carried to its
ultimate conclusion, this means that polonium halos, tich there are estimated to be 1®one million

billion] in the Earth's basement granitic rocks, represent evidence of extinct natural radioactivity, and thus
imply only a brief period between 'nucleosynthesis' [creation of elements] and crystallizdtibe bost

rocks" 6). In plainer terms, these rocks must have formed almost instantaneously upon the synthesis of the
elements comprising them.

Gentry believes the evidence points to onenoore great "singularities” that have affected Earth in the past,
representing physical processes which we do not now observe. If this is so, then attempts to define these
processes in conventional terms will prove fruitless, and the span representedlggetime is a wide

open question. Further (as we will explore in a subsequent review), Gentry concludes that the most recent
"singularity" may have occurred only several thousand years ago. And he finds compelling reasons to
guestion the entire radioacte dating scheme which undergirds our concept of geological time.

Gentry realizes that he still must reckon with the conservatism of science. While his experimental work has
been impressive, few would yet concede that it is impregnable, or that his ea¢pdas are the only possible
ones. As Wheeler remarked:

"If the evidence [for the polonium halo] is impressive, the explanation for it is far from clear. | would look in
normal geologic process of transfer of materials by heating and cooling; in isoraelgantransitions; and

in every other standard physical phenomenon before | would even venture to consider cosmological
explanations, let alone radical cosmological explanations."

While the evidence does not seem to favor the specific mechanisms Wheegigested in early 1975,
Gentry can be sure that, in pressing his own decidedly radical explanations, the sound and fury lie yet before
him.
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Appendix: "Perspective"

Radiohalos in a Radiochronologicaihd Cosmological Perspective
Sciencevol. 184, pp. 656, April 5, 1974.

Abstract.New photographic evidence, data on halo ring sizes, aiag Juorescence analyses provide
unambiguous evidence that polonium halos exist as a separate and distinchgdasirom uranium halos.
Because of the short hdlfres of the polonium isotopes involved, it is not clear how polonium halos may be
explained on the basis of currently accepted cosmological models of Earth formation.

| have examined some 16r more raliohalos, mainly from Precambrian granites and pegmatites located in
several continents. In addition to U and Th halos, originally studi€?) or information on the constancy of
theh-decayenerggand t he decay const anZ2 3),Xwyarf halob3p ane giadti s c u s
halos @), and explained how these remain prime candidates for identifying unkmeveioactivity and, not
impossibly, unknown elements as well.

| have also reportedb] on a class of halos which had been tentatively attribug&d) to theh -decay

of 21%P0,%14Po, anc?®Po. Earlier investigatorg,(7-10), possessing only a sparse collection of Po halos, at
times confused them with U halos or invented spurious types such as "emanation” Ratos'dctinium”

halos B) to account for them. (Figure 1, a to d, is a schematic comparison of U and Po halo types with ring
radii drawn proportional to the respective rangesheparticles in air.) To explain Po halos, Henderddn (
postulated a slow accumulation of Po isotopes (or their respectisdecay precursrs) from U daughter

product activity. | demonstrated that this secondary accumulation hypothesis was untenable and showed,
using the ion microprobeg, that Po halo radiocenters (or inclass) exhibit anomalously high®Pb/”°Pb
isotope ratios which are a necessary consequence 6f-&ecay to?°%Pb.

Recently, these ion microprobe results have been questioned, Henderson's results misinterpreted, Po halos
considered [p. 240] to be only U halos, and allusions made to the geological difficulties that Po halos would
present if they wereeaal (L1) [see 12) for comments].

Admittedly, compared to ordinary Pb types, the Pb isotope ratios of Po halos are ynusiuaéw ion
microprobe analyses have confirme3] my earlier results3). It is also apparent that Po halos do pose
contradictions to currently held views of Earth history.

For example, there is first the problem of how isotopic separation of several Po isotopes [or-tlesiay
precursors 13)] could haveoccurred naturally. Second, a straightforward explanatioA®fo halos implies

that the 1->m radiocenters of very dark halos of this type initially contained as many as atends (a
concentration of more than 50 percent) of the isotofi€Po (halflife, 3 minutes), a problem that almost

defies reason. A further necessary consequence, that such Po halos could have formed only if the host rock
underwent a rapid crystallization, renders exceedingly difficult, in my estimation, the prospect of exglainin
these halos by physical laws as presently understood. In brief, Po halos are an enigma, and their ring
structure as well as other distinguishing characteristics need to be made abundantly clear.

In order to ascertain th& corresponding to a specific halo radius, | have produced a new series of standard
sizes against which halo radii may be compared without relying on estimates derived from rahges of
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particles in air. Standard sizes may be prepared by irradiation ofdesldng mineral samples witle ions

(4); the coloration bands thus produced show varying sizes (as measured from edge to coloration extinction)
which are dependent on energy, total dosad dose rate, the latter two factors not being accounted for in
other comparative methods.

| made more than 350 irradiations 1 to“€kconds in duration usirfile ions with energies ranging from 1
to 15 Mev, on over 40 samples of biotite, fluorite, amtdierite (14). Selecting the band sizes which
correspond to the energies of tié8U h -emitters (se€Table ) permits a direct comparison with new as well
as previous], 9, 10, 15) U halo measurements in biotite, fluorite, and cordierite. Figure 1e shows a
coloration band in biotite produced by Z?Mev “He ions, and Fig. 2a shows a densigter profile of Fig. 1e.
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Fig. 1.The scale for all photomicrographs is 1 &r25.0>m, except for (h') and ('), which are
enlargements of (h) and (r).

(a) Schematic drawing étU halo with radii proportional to rangeshoparticles in air.
(b) Schemtic of 21%Po halo.

(c) Schematic of4Po halo.

(d) Schematic of'%o halo.

(e) Coloration band formed in mica by #&v“He ions. Arrow shows direction of beam penetration.
(f) A2%8U halo in biotite formed by sequentiatdecay of the?*®U decay series

(g) Embryonié3U halo in fluorite with only two rings developed.

(h) Normally developedf®U halo in fluorite with nearly all rings visible.

(h") Same halo as in (h) but at higher magnification.

(i) Welldeveloped?*®U halo in fluorite with slightly bired rings.

(j) Overexposed®®U halo in fluorite, showing inner ring diminution.

(k) Two overexposet?U halos in fluorite showing inner ring diminution in one halo and obliteration o
iInner rings in the other.

(I) More overexposed®®U halo in fluorite showing outer ring reversal effects.

(m) Seconestage reversal in #8U halo in fluorite. The ring sizes are unrelated¥® h -particle ranges.
(n) Three?*%Po halos of light, medium, and very dark coloration in biotite. Note the differences in rad
(0) Three’'%Po halos of varying degrees of coloration in fluorite.
(p) A?'%Po halo in biotite.

(g) Two?*®Po halos in biotite.

(r) Two?®Po halos in fluorite.

(r') Same halo as in (r) but at higher magnification.
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The coloration extinction boundarg poorly defined near threshold coloration; only a few very light bands in
biotite could be reliably measured. Reproducible measurements were obtained in the plateau reg)ion (
where varations in band size are minimal. Darker halos in biotite generally have slightly larger radii than
lighter halos 8, 4). Al®, reversal effects in some biotites immediately exterior to the terminus of a halo ring
cause apparent diminution of the radius. Therefore, while there are differences between the sizes of
medium coloration handslT@ble 1 column 2) and the radii of U halos in biotifeable 1 columns 8, 9, and

10) that could be interpreteth terms of an actual change i a n d 16)A sudh differences more likely arise
from a combination of dose and reversal effedS,(L7), producing slightly diminished radii. Diminution of U
halo radii may also result from attenuation fofparticles within the small but relatively dense zircon
radiocenters. Even though slight differencesvieeen band sizes and U halo radii do exist in biotite, the
idealized U halo ring structure (Fig. 1a) compares very well with an actual U halo in biotite (Fig. 1f).

Biotite and fluorite are good halo detectors, but fluorite is superior because the hal® extgbit more

detail, often have smaller radiocenter diameters (M), and have almost negligible size variations due to
dose effects in the embryonic to normal stages of development. Figure 1g shows an embryonic U halo in
fluorite with only the first two rings fully developed; the other rings are barely visible becdusdp the

inverse square effect, threshold coloration has not been reached. Figure 1h shows a U halo in fluorite in the
normal stage of development, when nearly all the rings are visible. This halo closely approximates the
idealized U halo in Fig. 1a. der high magnification even separation of tH8Po and??Rn rings may be

seen. Figure 1i shows another U halo in fluorite, with a ring structure that is clearly visible but not adequate
for accurate radius measurements.

In Table 1 columns 4, 11, and 12, the fluorite band sizes agree very well with the U halo radii measured in
this mineral by myself and Schillir§).(This suggests that the differences between U halo radii and band
sizes in biotite are not due to a changedrnHowever, experimental uncertainties in measuring U halo radii
preclude establishing the constancy of A to with
provide no information at all in this respedtq).

While halos with poirdike nuclei which show wetlefined, normally developed rings (as in Fig. 1h) can be
used to determine thdz's of the radionuclides in the inclusion, there are pitfalls in ascertaining what
constitutes anormally developed ring. In contrast to the easily recognizable U halos in fluorite in Fig. 1, g to
i, the overexposed fluorite U halo in Fig. 1j shows a diminutive ghost inner ring, which could be mistaken for
an actuaP®U ring. Figure 1k shows two othpartially reversed U halos, one of which shows the diminutive
inner ring, while in the other all the inner rings are obliterated. The U halo in Fig. 1l is even more
overexposed, and encroaching reversal effects have given rise to another ghost ringiplethe

periphery. Figure 1m shows a still more overexposed U halo; in which sstagel reversal effects have
produced spurious ghost rings that are unrelated to the terminphrticle ranges.

Since this association of the halos in Fig. 1, | andith,W -decay cannot be easily proved by ring structure
analysis alone, | have utilized electrmuluced xray fluorescence to confirm this identification. Figure 3a
shows the prominent Canay lines of the fluorite matrix (the F lines are below detectioreshold) along

with some background Ag and Rh lines which are not from the sample, but are produced when back
scattered electrons strike a Agh alloy pole piece in the sample chamber. Figure 3b,-tlag spectrum of a
halo radiocenter typical of thedlos in Fig. 1,  and m, clearly shows thrayxlines due to U (as well as a
small amount of Si) in addition to the matrix and background peaks. A more detailed aris8yses/€als

that the W line masks a small amount of Pb probably generated by in situ U decay.
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The variety of U halos shown in Fig. 1, g to m, establishes two points: (i) only a thorough search will reveal
the numerous variations in appearance of U halos, and (ii) unie$sassearch is made, the existence of
halos originating witth -emitters other than?3U or?3?Th could easily be overlooked.

So far, three criteria have been used to establish the identity of U halos: (i) close resemblance of actual halo
in biotile (Fig1f) and fluorite (Fig. 1h) to the idealized ring structure [p. 242] (Fig. 1a), (ii) identification of
lines in xray fluorescence spectra, and (iii) agreement between U halo radii and equivalent band sizes (very
good in fluorite and fair in biotite and cdierite). Using the third criterion (either band sizes or U halo radii) |
can determinefor a normally developed fluorite halo ring to within + 0.1 Mev. For biotite halos, U halo

radii may form a suitable standard for determiniggfor rings that show reversal or other effects

characteristic of U halos in the same sample. If good U hatosa@ravailable, and if the halos with variant

sizes show wellleveloped rings without reversal effects, then the band sizes form a suitable standard

for B determination when coloration intensities of variant halos and band sizes are matched.

JAG— A

e
‘L |
Fig. 2. Densitometer profiles of the photographic
negatives of (2) Fig. le. (b) Fig. 1f (c) the light 21%Po

halo in Fig. 1n, (d) the medinm 21%Po halo in Fig. 1n,
() the dark 21%Po halo in Fig. 1n, and (f) Fig_ 1p.
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Therefore,if halos result from thé -decay of1%Po t02%Pb, their appearance should resemble the idealized
schematic (Fig. 1b), and the light and dark halos of this type in biotite should exhibit radius variations
consistent with the differences between lower ahijher coloration band size$4ble 1 columns 2, 3, 6, 14,

and 15). Further, such halos, whether very light or very dark, should appear without any outeruttgrstr

as illustrated in Fig. 1n. Compare also the densitometer profiles of the halo negatives of Fig. 1f (the U halo)
and Fig. 1n shown in Fig. 2b and Fig. 2, c to e, respectively. Fig. 10 shows three similar halos in fluorite; her
irrespective of colmtion differences, the halo radii are the same and correspond tcEthef 22%Po Table 1
columns 4, 6, and 20). Accordingly, the halos in Fig. 1, n and o, sighded%Po halos. (Actually | should
emphasize that since not all biotites exhibit the same coloration responses, the radius measurements

in Table lare strictly valid only for the particular micas | used. | did try to illustrate a range of responses by
utilizing four different biotites for the U halo and the three Po halo types.)

By analogy, the moderately developed biotite halo in Fig. 1p shows a marked rasembd the idealized

halo that would form from the sequentildecay of'*Po and*'%Po (see Fig. 1¢jable 1 columns 2, 3, 6, 7,

16, and 17, shows the correspdence of the radii with band sizes. The prominent unmistakable feature of
the 214Po halo is the broad annulus separating the inner and outer rings [see the densitometer profile of Fig.
1p shown in Fig. 2f and figures 7 to 96j).(With respect to comments irL{) it should be noted that

the ?1%Po halo can easily be distinguished from a U halo.

The last correspondence to lestablished is the resemblance of the two thageg halos in biotite (Fig. 1q)
and two similar halos in fluorite (Fig. 1r) to the idealiZz&80 halo (Fig. 1d) showing the ring structure from
the sequential -decay 0f'®P021Po, anc*'%Po. In biotite ach halos may appear very light to very dark with
radii correspondingly slightly lower and higher (excluding reversal effects) than those measured for medium
coloration bands (compar€able 1 columns 2, 3, 18, and 19). Cursory examination of inferior specimens of
this halo type could lead to confusion with the U halo, especially in biotite, where ring sizes vary slightly
because of dose and other effects. Howevemmd specimens of this type are easily distinguished from U
halos, even in biotite. In fluorite, where the ring detail is better, a most important difference bet#@gn
and?¥Po halos is delineated, that is, the presence of#4Bn ring in the U hald={g. 1a) in contrast to its
absence in thé'®Po halo (Fig. 1d). For example, note the slightly wider annulus®) ®etween the?'%Po
and?¥Po rings of thé*®Po halo compared to the equivalent annulus (8m0) in the?3®U halo (Fig. 1, a, d, h,

h', r, and r'). This is evidence that théPo halo indeed initiated witht8Po rather than wittf??Rn or any

other " -decay precursor in the U chain. As further probdble 1(columns 4, 11, 12, and 21 shows that

the 18P0 halo radii agree very well with equivalent band sizes ahdltradii in this mineral. Additional Po
halo types also exisB) but are quite rare. [As yet | have found no halos at all in meteorites or lunar rocks

@91
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Ca Ka
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(c) Po Halo

(b] U Halo

Fig. 3. Scanning electron microscope-x-ray fluorescence spectra of (a) the
fluorite (CaF5,) matrix, (b) a U halo radiocenter in fluorite characteristic of Fig.

1.1and m. and (c) a #18Po halo radiocenter in fluorite characteristic of Fig. 1r.

The preceding discussion has shown [p. 243] that Po halos can be positively identified by ring structure
studies alone. That-ray fluorescence analyses also provide quite convincing evidence is seen in Fig. 3c,
where | show for the first time the-kay spectra of a Po halo radiocenter (specificalRtéRo halo).

Comparison of Fig. 3, b and c, reveals that the Pb in the Po halo radiocenter in fluorite did not arise from in
situ decay of U. [Longer runs have showraramounts as Se as well as U in some Po halo radiocenters
(18).] On the other hand, the presence of Pb is to be expectedifPa halo radiocenter because the decay
product is?°%Pb. That the parent nuclide wa%'®Po and not & -decaying isomer precursot§, 20) follows

from haltlife considerations of the U halo U/Pb ratio (> 10); the proposether, if formed at

nucleosynthesis, should now be detectable in Po halo radiocenters. No trace of this isomer has yet been
found, and | thus view the isomer hypothesis as untenable.

The xray data in Fig. 3c are unambiguous and should remove any doutiypriaously reported®Pb/°Ph
mass ratiosg, 13) actually are Pb isotope ratios, and in fact represent a new typé dieRved specifically

from PoM -decay. In summary, the combined results of ring structure studies, mass spectrometric analyses,
and electron induced-ray fluorescence present a compelling case for the independent existence of Po
halos. The question isan they be explained by presently accepted cosmological and geological concepts
relating to the origin and development of Earth?

ROBERT V. GEN
Chemistry Division,
Oak Ridge National Laboratory,
Oak Ridge, Tennessee 37830
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Appendix: " 'Spectacle' Halo"
'Spectacle' Array of'%®Po Halo Radiocentres in Biotite: a Nuclear GeophgbEnigma

(reprinted fromNature Vol . 252, No. 5484, pp. 564-566, Dec ¢

Polonium radiohaloes occur widely and not infrequently (total abodt40°°Din Precambrian rocks but

their existence has so far defied satisfactory explanation basegiccepted nucleocosmogeochemical

theories'. Do Po haloes imply that unknown processes were operative during the formative period of the
Earth? Is it possible that Po halos in Precambrisks represent extinct natural radioactivitgnd are

therefore of cosmological significance? A detailed comparison between an unusual array of Po halo

radi ocentres and U-Th halo radiocentres is prese

Generally, radiohaloes occur in one of several mineiafdgontexts 2 4. First, as single haloes around

discete inclusions well isolated from other mineral defects and haloes; second, as single haloes around
discrete inclusions lodged in conduits or cleavage cracks; third, as single haloes randomly spaced in cluster:
(sometimes overlapping); fourth, as vein hegowhich formed from a continuous distribution of radioactivity
(apparently deposited from hydrothermal solutions) along a conduit; and fifth, as line haloes, which
surround, not conduits or cracks, but genuine single inclusions which are long (for exam@les g m)
compared with their width (perhaps 1 pm). Large,
are not haloes.

Fig. 1 'Spectacle’ array of 219Po haloes in
biotite. Halo radius, 18.5 pm.

A striking exceptiohto this classification is the 'spemtle’ coloration pattern (Fig. 1), which exhibits two

almost circular rings of inclusions joined by a linear array of inclusions. As far as we know this is unlike any
group of haloes previously seen. This geometrical arrangement of halo radiocentresjricaRidecambrian
biotite from Silver Crater Mine, Faraday Township, Ontario, exhibits true radiohalo characteristics.

First, the coloration is identical to that of no
specimen. Second, the threimensional nature of the halo pattern was demonstrated when the specimen
(initially about 50 pmsretedlad mitohingispestacte'lc@osatioa pattern, the h
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only difference being the presence of the inclusion array in one half and its absence in the other half. Third,
the radius of the colorati odPbanndde ts@grdmemparpdsX mp |
ray fluorescence methods were used to ascertain whether this was indeed a Po halo array.

Before applying these techniques to the 'spectacle’ halo, we established thatimoprobe mass analyses

and scanning electron microscopeay fluorescence (SEMXRF) studies of 'normal’ or 'standard' halo

radi ocentres (those formed from both U and Th a
identification. Several U-Th hal oes @msbeam pegrhattic e x
mica from Rossi, New York, were analyzedpgyxandiospr obe t echni ques. Sever e
radiocentres were chosen which contained only U, Th and Pb in any significant abundance, thereby virtually
eliminating any molecular ionintesfr e nce i n t h em/&b -2T0Oh4—WL 3r8e)giionn t(he i
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Fig. 2 Ton microprobe and XRF comparison between mica matrix and
U—Th halo inclusion.

That the mica matrikyielded insignificant molecular ion currentsintheregiofe1 6 0 - 320 i s eV
the datainthd ower portion of Fig. 2. In contrast, the
portion of Fig. 2) revealed a significant number of ion counts accumulated in 12 passes of the
regionsm/e2 04 -209 and (wi ink2 22 €2 4 0 ecotnts thra tabolatdd gigt above the

t wo spectra. The soa@d8466209 hel bt-8d Ftegioavér al
the scans (equal time) on the U-Th region.
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Exact®Pb/38U and?°8Pb/232Th ratios are not obtainable from theri count data in Fig. 2 because variable

U and Th concentrations were observed as the ion probe beam sputtered away the inclusion; accurate ratios
could be obtained by simuitaneously accumul ating
secordary ion yield of U and Th as compared with Pb is taken into account. On the other hand, the separate
Pb and U isotope ratios are meaningful. Note, for example, that after subtraction of background counts

at m/e 240 from the total counts atn/e 235 and 238the 235/238 value (0.76) satisfactorily approximates
(considering the relatively small number of counts collected) the natural U isotopic4&ti?38U = 0.72.

The absence of a peak at 204 shows there is little or no common lead in the inclusidreegfdre, that the
206/207 ratio is that of°Pb/°’Pb as derived frorm situU decay.

Also showninFig.2atehe SEMXRF spectra of the mica matri x
which correlate well (with the exception of the Iafand low abundance elements in the former) with the
respective iopprobe spectra. Only U, Th and Pb are exclusively in thasina.

The ionmicroprobe mass spectrum of the mica matrix surrounding the 'spectacle' halo was nearly identical
to the mica spectrum shown in Fig. 2 and is not repeated in Fig. 3. Figure 3 (top centre) shows the
portonm/e= 1 6 0 — 2 6 4miadproke $pectrumdverical log scale) of several of the inclusions. Also
shown is the actual ioprobe trace of the important region froom/e= 204-210 wusing a ||
and an expanded horizontal scale. There is no significant ion current all@=209; that is, no significant

ion signals were detected at any of the prominent U and Th peaks: 23284 (U0), 232(TH) and

248(Th0O). Nom/e = 204 was detected above background (1 c.p.s.), and the 206/207 mass raé®®as

(206 signaé 2,000 c.p.s.).

(ION_MICROPROBE MASS SPECTRUM
208

Feka \ - 2OR/204 » OO0
\ 206
208,238 » 4000
o L 24
Y M- - 2000 € P& ’
— P = POSS 20T 20 .
r
N

~=—X-HAY SPECTRUM

OF INCLUSION - .
Fexs PoLa SCANNING ELECTRON
PoLp MICROSCOPE PHOTOGRAPM

Kxa

- X-RAY SPECTRUM
QOF MICA MATRIX

- :
KXo ! :
| TiKa - 3 . a . :
4 lY'u Fekp e .

A o OPTICAL MICROSCOPE PHOTOGRAPH

N J
Mg Ka
j L

Fig. 3 Ion microprobe and SEMXRF spectra of mica matrix and 21°Po
halo inclusions.
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Figure 3 also shows SEMXRF spectra of the surrounding mica and of one of the Po halo radiocentres. Lead
the only element detectable in this radiocentre exclusive of the mica; some adjacent radiocentres revealed
Bi as well. The use of two differenstnuments, and longer counting times, account for the slightly different
X-ray spectra in Figs 2 and 3. The excellent resolution of the SEM showed-tich Bkeas to coincide

exactly with the Po halo radiocentres which are visible both in ordinary tratesh(Fig 1) and reflected light

mi croscopy. Regions as close as 1 pym to the radi
diffusion loss from the inclusions.

As the Xray data definitely show Pb (and sometimes Bi) in the 'spectaale'dadiocentres, and as there is

no evidence for any molecular ion contribution in the regionfrove= 204 -238, [ p. 245]
208 peaks are interpreted as Pb isotopes and 209°Bs.2%“Pb, a constituent of both common and

primordial Pb,s$ missing (no 204 peak), implying that the 'spectacle’ halo inclusions analyzed contained no
detectable Pb of either of these types. Absence of the 232, 235 and 238 peaks is interpreted as showing the
inclusions contain virtually n&2Th,?3*U or238J and therefore, no radiogeni¢®®b,2°’Pb or?°%Pb derived

from thein situdecay of these isotopes. The 207 and 208 [p. 246] peaks are therefore attribui&eIo
and?%Pb, perhaps arising from the decay of minute amount&i and?'?Bi within the irtlusions®.

The?99Bi is considered to be primordial.

The outstanding feature of the mass analysis is the prominent 20@lsighich, when attributed to the

presence of%Pb in the inclusions, fits perfectly with the prediction based on ring structure measurements,
that is, that the?°%Pb is radiogenically derived, not from U or Th, but directly fféffidfo o decay . | 1
respect, the large difference in the 206/238%b2%J) r ati o bet ween the 'spec
halo (Figs 2 and 3) is especially significant. Clearly the 'spectacle’ halo resultédPam a decay; a
explanation for its gemetry is still under study.

Because the Pb isotope in these inclusions is not explicable as any combination of common, primordial, or
from in situPb derived radiogenically situfrom U or Th, we conclude that a different type of Pb, derived

f r om dtay, esistsdn nature. Supportive evidence comes from elegirobhe and iorprobe analyses of
a2'®Po halo radiocentre found in a mica from the Iveland District, Norway, which yief#&elef°’Pb ratio

of 23. This is consistent with that expected frét#Po a decay t6°®Pb. Such a Pb ratio is impossibly high
based on normal isotop®8U/23°U decay, the theoretical maximum being 21.8.

Other investigations have shown varying mixtures afddved and Palerived Pb may occur in the same
radiocentre, forthere exists an almost continuous halo spectrum stretching from "pure” U to "pure" Po
haloes. Only a few (<0.01) Po haloes in biotite may survive the delicate sectioning process necessary for SE
X-ray analysis.

Just as important as the existence of a rigpe of lead is the question of whether Po haloes which occur in
a granitic or pegmatitic environment (for example, in mica, fluorite or cordierite) can be explained by
accepted models of Earth histéry(R. V. G. has found oth€fPo haloes that differ essentially from those in
granitesunpublished information.)

This research has been sponsored by the United States Atomic Energy Commission under contract with
Union Carbide Corp. and by Quolbia Union College with an assistance grant from the National Science
Foundation. Thanks are due to R. I. Gait and J.A. Mandarino, Royal Ontario Museum, Louis Moyd, National
Museum of Canada, and G. Switzer, United States National Museum, for providongespe
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Appendix: "Radiohalos in Coalified Wood"

Reprinted from Science
15 October1976, Volume 194, pp. 31%18

Radiohalos in Coalified Wood: New Evidence Relating to
the Time of Uranium Introduction and Coalification

Robert V. Gentry, Warner H. Christie, David H. Smith, J. F. Emery S. A. Reynolds, Raymond Walker, S. S. (
and P. AGentry

Abstract. The discovery of embryonic halos around uraniigh sites that exhibit very high®U/2%Pb ratios
suggests that uranium introduction may have occurradhfiare recently than previously supposed. The
discovery of'%Po halos derived from uranium daughters, some elliptical in shape, further suggests that
uraniumdaughter infiltration occurred prior to coalification when the radionuclide transport rate was
relatively high and the matrix still plastically deformabile.

Even though the biological fossil record has been extensively documented, the rather abundant fossil record
of radiohalos that exists in the coalified wood from the Colorado Plateau has remarhellyi

undeciphered. Jedwali) and Bregerd) have determined some important characteristics of such halos; in
fact, earler (1, 2) as well as present investigations on these sam@gadree that: (i) the microscopsgize
radiocenters responsible for halos (Fig. 1a) in coalified wood are actually secondary sites that preferentially
accumulated -radioactivity during an earlier period of earth history when uranibearing solutions

infiltrated the logs after they had been uprooted; (ii) although autoradiography shows 8emcévity

dispersed throughout the matrixi(2), most of it is still concentrated in the discrete halo radiocenters; (iii)
variations in coloration among radiohalos cannot necessarily be attribatésly to differences in the-dose
because there is evidence that the coalified wood was earlier far more sensitiveattiation than at

present (1); (iv) halos that appear most intensely colored in unpolarized tratted light also show

evidence of induration; that is, when polished thin sections of coalified wood are viewed with reflected light
(Fig. 1b), such high-dose halos exhibit high reflectivity and pronounced relief; and (v) some areas of
coloration are otchemical rather than radioactive origifh)(

In addition to the above verifications, the studies reported here mark the first time that (i) radii
measurements have been made to determine tiype and stage of development of halos in coalified
substances and (ii) the radiocenters of such halos have been analyzed by modern analytical techniques. Th
discoveries reported herein raise questions relative to when U was introduced into the wa@oduthtion

required for coalification, and the age of the geological formations.

Specifically, it was discovered that the halos (Fig. 1a) surroundifg-dleéve sites are typically embryonic,

that is, they do not generally exhibit the out&fPo ring characteristic of fully developed U halos in minerals

(4). Such underdeveloped halos generally imply a low U concentration in the radiocenter. However, electron
microprobe xray fluorescenceEMXRF) analyses (Fig. 2a) show many such radiocenters contain a large
amount of U with the amount of daughter product Pb being generally too small to detect by EMXRF
techniques (Fig. 2a). Although we discuss below the application of ion microprobe messster

(IMMA) techniques) to the problem of quantitatively determining t#&8U/2%%Pb ratios, two important

points deserve mention here: (i) if there was only a-tinge introduction d U into the wood 2), these
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radiocenters date from that event unless subsequent mobilization of U occurred, and (i) if U was introduced
prior to coalification ), then the?38U/?°%Pb ratios in these radiocenters also relate to the time of
coalification.

Fig. 1. (a) Coalified wood halos with U radiocenters
in transmitted light (x 125) [see (7)]. (b) The same
halos in reflected light. The bright central spot in each
halo is the radiocenter (x 125)

Another class of more sharply defined halos was discovered possessing smaller incfudiongtém in

diameter) than heh -active sites. These inclusions exhibit a distinct methkereflectance when viewed

with reflected light. Three different varieties of this halo exist: one with a circular cross section, another with
an elliptical cross section with variable magd minor axes, and a third most unusual one that is actually a
dual halo, being a composite of a circular and an elliptical halo around exactly the same radiocenter (see Fig
3,atoc).

Although the elliptical halos differ radically from the circulaldsan minerals®), the circular type

resembles thé!®Po halo in minerals and variations in the radii of circular halos approximate the calculated
penetration distancesy 26 to 31>m) of the2%Poh -particle (energy E= 5.3 Mev) in this coalified wood)(
Henderson §) theorized that Po hak might form in minerals when-taughter Po isotopes or their

precursors were preferentially accumulated into small inclusions from some nearby U source. Although this
hypothesis was not confirmed for-pbor minerals 9), it did seem a possibility in thisrich matrix.
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The EMXRF analyses (Fig. 2b) showed that the halo inclusions were mainly Pb and Se. This composition fit
well into the secondary accumulation hypothesis for both of thédughters?1%o (halflife, t12 = 138 days)

and itsi -precursor?'%Pb (1,2 = 22 years), possess the two characteristics that are vitally essential for the
hypothesis: (i) chemical similarity with the elements in the inclusion and (ilibedf sufficiently long to

permit accumulation prior to decay. THatter requirement is dependent on the radionuclide transport rate.

In minerals the diffusion coefficients are so low that there is a negligible probabilityffat or>1Pb atoms

would migrate even 2m before decaying, and thus the origin of Po hatominerals is still being argued

(6. 10).

However, in this matrix the situation is quite different. A solutmermeatedwood in a gelike condition

would exhibit a much higher transport rate as well as unusual geochemical conditions which might favor the
accumulation of1%Po and?*%®b nuclides. Evidence that this accumulation was essentially finished prior to
complete codification comes from the fact that most Po halos are plastically deformed; furthermore, after
coalification it is much more difficult to account for such rapid and widespread migration of the
radionuclides (that is, within th&"%Po halflife). For examg@, a hundred or moré*®Po halos are sometimes
evident in a single thin section (2 cm by 2 cm) of coalified wood, and they occurred quite generally in the
thin sections examinedL{). Of the thousands of Po halos seen in this matrix, only three show any trace of a
ring that could possibly be attributed t34Poh -decay [that is, from the accumulation of the U

daughters’**Pb €12 = 27 minutes)?“Bi ¢12 = 20 minutes), of4Po (1. = 164 >sec)], and none has been

seen with a ring from'8Poh -decay [that is, from the accumulation of shdifted 2*8Po €12 = 3 minutes)].
(Possibly these faint outer rings are of chemical rather than radioactive origin.)

Positive identification for thé'®Po halos comes from the IMMA analyses. Comparedfté8ahalo

radiocenter. &%o halo inclusion should contain much 1688 (perhaps none at all) and much more of

the 21%Po decay produci®®Pb. The IMMA analyses of Po halo inclusions showed thattecontent was

low, the2%8U/?%%Pb ratios varying from 0.001 to 2.0. [These values were corrected for the different ionization
efficiencies (~ 2 : 1) of Pbnd U in this matrix.] This smaif8U content implies that only an extremely small
amount of Plcould have been generated by in situ U decay. There are certainly three other possible sources
for the Pb in these inclusions: (i) common Pb, (ifdBoved radiogenic Pb generated by in situ decay of
secondarily accumulatett®b and?1%Po, or (iii) Wderived "old" radiogenic Pb that had accumulated in the
hypothesized12) Precambrian U ore deposit (which is one possible source of the U now in the Colorado
Plateau) prior to the time it wacarried with the U in solution into the wood. Since ##b count rates,

which are unique indicators of common Pb, ranged from undetectable to a few counts per second above
background wher®®Pb count rates were several thousand counts per secondastevident that relatively

little common Pb was present. Thus oflPb/%Pb ratios had to be measured to obtain evidencé®®b
originating from the decay &f%Po: the results were indeed confirmatory.
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Fig. 2. Curve a, EMXRF spectrum of a U-rich radiocenter. Curve b, EMXRF
spectrum of the radiocenter of a 210pg halo.

The ratios obtained were as follow8%Pb”°Pb =8 + 0.5, 11.6 £ 0.3, 11.7 £ 0.4, 13.3+0.7,13.4+ 1.0, 13.7
0.6,13.9+0.6,14.8+£0.9,15.8+ 1.1, and 16.4 £ 0.5. The variation in this ratio can easily be understood to
have resulted from the addition of an increment?8%Pb (generated by isitu 2!®Po decay) to the isotopic
composition of the "old" radiogenic Pb. The lowest Pb ratio, obtained from a very lightly cél&Pechalo,

differs slightly from the lowest Pb isotope ratio previously determined on bulk samples of Colorado Plateau
U ore specimensl2).

What is the meaning of these Po halos? Clearly, the variations in shape can be attributed to plastic
deformation which occurred prior to coalification. Since the modefRo formation thus envisions that

both 21%Po anc?'°Pb were accumulating simultaneously in the®binclusion, a spherici&PPo halo could

develop in 0.5 to 1 year from tié%Po atoms initially present and a second simil@Po halo could develop

in 25 to 50 years as th&°Pb atoms more slowly-decayed to produce another crop 8#fPo atoms. If there

was no deformation of the matrix between these periods, the 80 halos would simply coincide. If,
however, the matrix was deformed between thedweriods of halo formation then the first halo would

have been compressed into an ellipsoid and the second halo would be a normal sphere. The result would be
a dual "halo" (Fig. 3c). The widespread occurrence of these dual halos in both Triassic aid sleasnens

(13) can actually be considered corroborative evidence for atone introduction of U into these

formations (L, 2), because it is then possible to account for their structure on the basis of a single specifically
timed tectonic event. The fact that dual halos occur in only about 1 out of 10 $haeghalos is of special
significance14).
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In halos with U radiocenters, the low Pb abundance made it generally quite difficult to measure U/Pb ratios
with EMXRF (Fig. 2a) techniques. Bleensitive IMMA measurements on these U radiocenters
revealed?3®U/?%Pb ratios 15) of approximately 2230; 2520; 8I50; 8300; 8750; 18,700; 19,500; 21,000;
21,900; and 27,300 (again corted for different ionization efficiencies). Typically, théidh signals from

which these ratios were derived were greater than 3 £ddlnts per seconds (cps); for example, the 19,500
value was obtained from a halo with & signal of 18cps (= 5 perast) with background® 3 cps. We

checked the*8U/23% ratio independently (and found it normal) by excising several radiocenters and
analyzing them directly on the filament of a high sensitivity thermal ionization mass spectroh@ter (

Even without attempting to subtract out thePb component of the common and "old" radiogenic P§),(
these?38U/20%PD ratios raise someugstions. For example, if t#é2U/?%%Ph = 27,300 value is indicative of the
formation time of the radiocenter, this is more recent by at least a factor of 270 than the minimum
(Cretaceous) and more recent by a factor of 760 than the maximum (Triassioyigabage estimated for
the introduction of U into the logsle, 17, 18). To obtair?38U/2%Pb ratios that more accurately reflect the
amount of Pb from in situ U decay, a search was made for sites with even higher ratios, for such areas
possibly contained negligible amounts of extraneous Pb. Two halo eades were found that
exhibited?38U* signals of 4 x ¥Gand 6.4 x 16cps, respectively while th&Pb' signals were
indistinguishable from backgrount@ cps) in both cases’(Pb also absent).

Such extraordinary values admit the possibility that bibté initial U infiltration and coalification could

possibly have occurred within the past several thousand years. At the same time it may be argued that this
view is quite improbable for there exists another explanation that could invalidate the associditihe

U/Pb ratios with the initial introduction of U. This explanation would admit that, although Po halos
constitute evidence that U infiltration and hence U radiocenter formation occurred prior to coalification,
some U may have been added or Pb mayehbeen selectively removed, or both, by groundwater

circulation after coalification. Hence variable U/Pb ratios would be expected, and the highest ratio would
simply reflect the last time when U remobilization or Pb remobilization, or both, occurrdtbuijh this
hypothesis has been used to account for U disequilibrii@ X9) in bulk specimens of-ibhpregnated

Colorado Rateau material, there are some questions about its applicability here.

For example, if Pb was removed from the U sites, it must have been a very selective removal for both the
EMXRF and IMMA results show that considerable quantities of Pb still renthmnearby (withiné 50>m

of the U sites) Po halo PRe inclusions. If Pb loss was minimal, then to explain the?ffidi*°%Pb ratios by
remobilization requires that significant quantities of U were introduced into the U radiocenters quite
recently. In any event, whethehé hypothesis is U addition or Pb removal, the crucial point that seems
quite difficult to explain under either assumption is the fact that, in general, the halos around U sites are
embryonic R0). That is, since it seems clear that the U radiocenters formed during the initial introduction of
U and if this were as long ago as the Triassic or Jurassic are generally thought to be. then there should be
evident not only fully developed, but ovexposed U halos as welll)).

Clearly, it was important to determine whether these phenomena were characteristic only oftich U
Colorado Plateau coalified wood, 3). We therefore initiated studies on coalified wood fragments which

are occasionally found in the Chattanooga shald.{, 22). Thus far only embryonic halos have been seen,
and the?3U/?%%Pp ratiosare much too high (>Eto correlate with the geological age of the formation
(Devonian). The low U content of the Chattanooga shale (1 to 50 parts per million) makes it quite difficult to
see how U remobilization could account for these very high isotagios. Thus the evidence does not
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appear to support the remobilization hypothesis as a general explanation of these uAtfUZI®Pb ratios
in either the Colorado Plateau or Chattanooga shale specimens.

Fa

Fig. 3. (a) Circular ?1%Po halo (x 250). (b)
Compressed 210p, halos (% 250). (c) Circular and
compressed 21%Po halo (x 250).

If remobilization is not the explanation, thehese ratios raise some crucial questions about the validity of
present concepts regarding the antiquity of these geological formations and about the time required for
coalification. Finally, in addition to again focusing attention on the question obtigen of Po halos in

minerals 6, 10), the existence of derived single and dual Po halos in different formations suggésit the
original source of U may have been a Precambrian ore deposit that was geographically not far removed fron
the present Colorado Plateau. Thus, in view of America's energy requirements, it might be profitable to
search for such an ore deposit bgap drilling into selected areas around and within the Colorado Plateau.
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R. VGentry.Annu. Rev. Nucl. S2B,347 (1973). The halo in Fig. 1a would extend anotherr20f
fully developed.

C. A. Andersen and J. R. Hinthor&eiencd 75,853 (1972).

6. R.V. Gentryipid. 184,62 (1974).

8.
9.

10.

If the appropriate formulas [G. FriedlanderW. Kennedy, J. M. Miller, Nuclear and Radiochemistry
(Wiley, New York, ed. 2, 1964), pp-28] are used for computing-ranges in various solids, the
ranges of a 5-3/evh -patrticle in coalified wood [se&)] of density 1.3 and 1.6 g/chwould be 31

and 25>m respectively. Uniform shrinkage of the matrix could also reduce the radius.

G. H. HendersorRroc. R. Soc. London Set.78,250 (1930).

R. V. Gentry$Sciencd 60,1228 (1968).

.Nature (London252,564 (1974)jbid. 258,269 (1975).
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11.This occurrence of Po halos refers to the Colorado Plateau coalified wood.
12.L. R. Stieff, T. W. Stern, R. G. Milkéss. Geol. Surv. Circ. 71953).

13.Dual halos have thus far been found in speaisi&om the North Mesa No. 9 mine in Utah and the
Virgin No. 3 and Rajah 49 mines [s8R. (

14.The coloration pattern of the dual halo provides the key to understanding its rarity. If Utsvith i
daughters were concurrently flushed out of some Precambrian ore deposit, even with a relatively
short transit time from the ore deposit to the wood, equilibrium conditions still require that more
than 50 times as much®b as'%Po be available for aamulation. If the wood exhibited constant
sensitivity toh -induced coloration, then the outer circular halo resulting fré#¥Pb accumulation
would be expected to be much darker than the elliptical halo resulting fffo accumulation. The
fact that just the opposite is true is in good agreement with the enatefound by Jedwabl) and
private communication] indicating that during the U infiltration the-iké wood exhibited much
higher sensitivity to a induced coloration as compared to #terlstages of coalification. Possibly
then, a relatively dark halo could have formed rather quickly from as few‘® 1@ Po atoms,
whereas some 20 to 50 years later the change in the coloration sensitivity of the matrix might require
anh-dose 50 to several hundred times higher from ##b decay sequence to produce even a light
halo. Thus possibly only in rare cases would th&Plinclusions accumulate large enough quantities
of 2'%Pb to subsequently generate the outer circular halo.

15.The variation in thé38U/?%%Pb ratios may be attributed primarily to the "old" radiogenic Pb
component and secondarily £8°Ra and'%Pb, which, in varying amounts, were also incorporated
into the Urich radiocenters. Evidence for this "old" radiogenicvias also found in larger,
millimeter-size Urich regions which also contained varying amounts of Na, Al, K, Ca, Ti, V, Fe, Y, Zr,
Ba, and the rare earths. Such regions exhibit variable (but not very high) U/Pb ratios and very little
common Pb.

16.D. H. Smit, W. H. Christie, H. S. McKown, R. L. Walker, G. R. Hurtél,Mass Spectrom. lon
Phys10,343 (19721973).

17.R. P. Fischer, iProceedings of the International Conference on the Peaceful Uses of Atomic Energy,
Geneva, August 195®nited Nations, Nework, 1956), vol. 6, p. 60Bgon. Geob5, 778 (1970).

18.S. C. Lind and C. F. Whittemdde$. Bur. Mines Tech. Pap.(8815), p. 1; T. W. Stern and L. R.
Stieff,U.S. Geol. Surv. Prof. Pap. 32859), p. 151; J. N. RosholtRAroceedings of the SecobdN.
International Conference on the Peaceful Uses of Atomic Energy, Geneva, Septemfidnit&&8
Nations, New York, 1958), vol. 2, p. 231.

19.Nondestructive -ray spectrometry was utilized to check on U disequilibrium in gs&@a specimens
of the Colorad Plateau coalified wood. We found significant differences in' tspectra that could
reasonably be attributed to U disequilibrium. By removing microportions-o€tyareas and
physically smearing the material onto steel planchetd'faounting, we obseved oneh -spectra that
unambiguously indicated U disequilibrium betwe&fJ and?*°Th, or>*°Th anc??’Ra, or both.
Exces$ -activity in the ~ 4.7Mev region was not attributed to exced¥U because mass
spectrometry measurements on a separate specirseowed an equilibriumd®U/?3*U value.

20.Less than 2.5 percent of the halos with U rademters have any trace of an outer ring. It is difficult
to associate these with sequentialdecay fron?38U because such weak rings do not correlate with
the U content These weak rings may have resulted from diffusion-dioactivity out of the
radiocenter prior to induration of the halo region by theradioactivity. Alternatively, these weak
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rings may have resulted from the accumulation of small amount&’gh,?“Pb, or*?°Ra. In fact, the
size of the dark halo region around therioh sites admits of the possibility that the inner halos may
have formed from the accumulation of minute amounts#®Ra or*%Pb, or both. Their more diffuse
radiocenters, howeveryvould prevent the formation of welllefined boundaries as in the case of the
Pb-Se inclusions.

21.This would be true even if coalified wood is only 1/10 as sensitivecmloration as biotite.

22.1. A. Breger and J. M. Schopkochim. Cosmochim. Acta387 (1955); V. E. SwansahS. Geol.
Surv. Prof. Pap. 3qQ@956), p. 451. J. Jedwab informed me of halos in this material.

23.1thank I. A. Breger, J. S. Levinthal, V. EnSava and J. Jedwab for supplying coalified wood
specimens. Research sponsored by the Energy Research and Development Administration under
contract with Union Carbide Corporation, and by Columbia Union College under NSF research grant
DES 743451.

15 Sepember 1975, revised 30 June 1976
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Appendix: First Letter from National Science Foundation

NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.Q0550

Division of Earth Sciences
July 11, 1977
Dr. Robert V. Gentry
Dear Dr. Gentry:

This is in answeptyour letter of June 27, requesting panel review comments on your proposal
(EAR7713496). The panel review comments were not included in the declination letter because according tc
our rules that letter must go out first and then be followed by the commseiftrequested. What | have done
below is to give you the general nature of the panel discussion, based on my notes at the time, my memory
of the discussion, and a short (two sentence) recommendation put on tape by the Chairman of the
Geochemistry PanelWe do not tape the whole discussion. Here it is:

Much of the panel discussion centered on the general significance of the occurrence of "radioactive haloes"
(both giant and dwarf) and the techniques the principal investigator has used to investigateTherpanel
considers the occurrence of haloes of interest, but not of prime importance to geochemistry. One aspect of
the past research was to try to detect "superheavy" elements in the mineral nucleii of giant haloes, and a
tentative identification of supgneavies was shown to be incorrect. The panel felt that the principal
investigator and his colleagues handled the release of information concerning superheavy element detectior
judiciously—i.e., in an objective and straightforward manner with no sensaism (which could have
happened considering the potential scientific importance of the discovery). However, the panel did fault the
principal investigator and his colleagues for the techniques used to try to detect superheavy elements. The
initial methodof an Xray fluorescence attachment on a scanning electron microscope should have been
known not to have the sensitivity. The tentative identification of elements with an atomic number near 26
resulted from using the proton inducedrdy emission methodlhe signal that resulted in the tentative
identification of these elements has now been attributed with some confidence to a Ce Xpuclear

reaction rather than Xay fluorescence from elements with an atomic number of around 126. The panel felt
that the principal investigator and his colleagues should have checked out all such possible reactions before
publication because monaziféghe mineral inclusion of the center of the halo) is a mineral known to contain
large [p. 253] amounts of cerium and other rare earth elements. The principal investigator proposes a
continuation of the search for superheavy elements. The panel felt thattis little possibility of their

detection by the proposed techniques.

The most important criticism of the proposal did not, however, have to do with superheavy element
detection. The criticism stemmed from the general nature of the proposed researbhloas. The principal
investigator has been collecting specimens, examining them petrographically, and reporting their
morphology and mineral occurrence for a number of years. The panel considered that these descriptive
contributions have been of some valubut felt that more of the same approach had little potential to
contribute something new. The main difficulty with the proposal is that (aside from the superheavy element
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search) there was no hypothesis concerning the origin of the haloes that thegalimevestigator proposed

to test. He has already looked at and described a number of occurrences. The panel felt that it was not
justified in recommending funding of a research project that merely proposed to make additional
observations of the phenomemo There seems little possibility that the principal investigator could arrive at
a hypothesis by looking at additional haloes since he has not been able to propose one at this time.

In summary, the panel considers giant and dwarf haloes to be of somégeazal interest, but feels that
the proposed research was not likely to make significant additional contributions to our knowledge of their
origin.

| hope that this outline of the panel discussion will be of use to you in your consideration of any future
proposal you may want to submit.

Sincerely yours,

G fonr

John Hower
Program Director
for Geochemistry
Copy to: Mr. Gordon E. Bullock
Business Manager
Columbia Union Colle
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Appendix: Second Letter from National Science Foundation

NATIONAL SCIENBEBUNDATION
WASHINGTON, D.Q0550

9,35.7.. 8

<+
i!’Ef‘ 2y September 15, 1977
a

OFFICE OF THE
ASSISTANT DIREC
FOR ASTRONOMIC

ATMOSPHERIC, EAI
AND OCEAN SCIEN

Dr. Robert V. Gentry
Dear Dr. Gentry:

| am writing to respond to your letter of August 26, 197@questing reconsideration of the Foundation's
earlier decision to decline your proposal, "Nuclear Geochemistry of Radiohalos," (H8R9B}, as
provided for in the Foundation's Important Notice No. 61.

| requested a Section Head who is not a part offfnsion of Earth Sciences to analyze the proposal jacket,
to study the reviews, and to discuss the decision with me. Following his report to me, | have reviewed the
documents in the case myself. It is my conclusion that your proposal received a thomudigargpeer

review through the Geochemistry Program Office, a review that included a conscientious and careful
consideration of six ad hoc mail reviews. As part of the reconsideration process your rebuttal to those
reviews has been considered also.

It ismy opinion that your proposal was fairly reviewed and that the decision to decline was justified. | would
point out to you that under the terms of Important Notice No. 61 you are entitled to make a further appeal
to the Deputy Director. You are also indtt revise or extend your thoughts for the submission of a new
proposal at any time.

Sincerely yours,

7 /7, ) ,‘—’/’ 4
,“-"‘( 7 ,//'/-,,_///7/{/
Tl e L\ 7 /
Edward P. Todd
Acting Assistant Director
Copy to: Business Manager

Columbia Union Colle
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Appendix: National Science Foundation's Letter taSJRep. Walker

NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.Q0550

*
Ve L7 o0
+<{nsf [+
M AN
&'

June 17, 1982

OFFICE OF THE
ASSISTANT DIREC
FOR ASTRONOMIC

ATMOSPHERIC, EAI
AND OCEAN SCIEN

Honorable Robert S. Walker
House of Representatives
Washington, D.C20515

Dear Mr. Walker:

Thank you for your memo to Mr. Raymond Bye, Jr. of May 12 and the enclosed letter from Mr. Leroy
Anderson of Denver, Pennsylvania. Both of these are enclosed with this reply.

Mr. Anderson is correct when he states in his letter thatRobert Gentry is the world's leading authority on

the observation and measurement of anomolous radaive haloes. Because of his recognized capabilities,
Dr. Gentry's research was funded by the Foundation during the early 1970's. In 1977, howevensalprop
presented by Dr. Gentry was declined. A copy of the pertinent correspondence is enclosed. That action was
based upon the recommendations of six of his peer scientists, who found that the proposal did not measure
up to either Dr. Gentry's earlier staadds, as evidenced by his previously successful proposals, or to the
standards of the Foundation.

Following the declination, Dr. Gentry requested a formal reconsideration of his proposal. The procedures to
be followed in such a situation are set forth hretenclosed NSF Circular No. 127 (revised August 1980). The
outcome of the reconsideration was that the decision to decline was sustained. A copy of the letter
informing Dr. Gentry of that decision is enclosed. The proposal to which your constituentmdérsan,

refers was submitted in 1979. It was reviewed by mail by six of Dr. Gentry's peer scientists and by a panel o
six additional scientists. Based upon the recommendations of these twelve knowledgeable persons, the
proposed research was declined iprA 1980. A copy of the correspondence is enclosed.

Please note that in each letter to Dr. Gentry he has been invited to resubmit his proposed research ideas.
The funding process within the NSF is competitive for each submission of a proposal. Thatfact th
proposer has a grant in force does not bear upon whether he will be awarded a new grant. Each offering
must stand on its own merit. We will be pleased to review and evaluate a proposal from Dr. Gentry at any
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time. | assure you that any submission Wwél given a fair, honest and open appraisal by his peers and that if
they judge his ideas as worthy of support, he will be funded.

We appreciate your interest in the Foundation's programs and will be pleased to supply you with further
information if you wsh.

Sincerely yours,
I L)

- '\, |y /
\
- o L
| 4 (93 Tl e

-

Francis S. Johnson
Enclosures Assistant Director
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Appendix: National Science Foundation's Letter to U.S. Rep. Lagomarsino

NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.Q0550

XAA
‘1/ v
t&'_‘g 2 ,‘: February 14, 1983
X

OFFICE OF THE
ASSISTANT DIREC
FOR ASTRONOMIC

ATMOSPHERIC, EAF
AND OCEAN SCIEN

Honorable Robert J. Lagomarsino
House of Representatives
Washington, D.C20515

Dear Mr. Lagomarsino:

| am replying to your letter of January 27, 1983, in which you asked about NSF'sigafidiiresearch
proposal from Dr. Robert Gentry of Columbia Union College.

All NSF funding decisions are based on a process of peer review which involves mail reviews by several
experts in the field and, in many cases, further consideration by a paselaoftists from outside NSF. Only
about half of the proposals we receive can be funded. Criteria used are stated in our booklet "Grants for
Scientific and Engineering Research" (NSFBTopy of relevant page enclosed). The holding of unorthodox
scientiic views is not a barrier to the receipt of NSF support, and the best evidence for this is the fact that
during the 1970's NSF funded several of Dr. Gentry's proposals including one for $54,900 for the study of
"Nuclear Geophysics of Radiohalos."

Please rassure your constituent that NSF funding decisions are based on well identified criteria and that Dr.
Gentry's views have not been a barrier to his receiving NSF support.

Sincerely yours,

A7 )
-\\l ,_:/ )‘( ¥ /

/r < l'/ \",.{ 5 e

/
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Francis S. Johnson
Assistant Director

Enclosures
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Appendix: "Dfferential Lead Retention in Zircons"

Reprint Series Science
16 April 1982, Volume 216, pp. 2268

Differential Lead Retention in Zircons:
Implications for Nuclear Waste Containment

Robert V. Gentry, Thomas J. Sworski, Henry S. McKown, David H. Skitgby.and W. H. Christie

Abstract.An innovative ultrasensitive technique was used for lead isotopic analysis of individual zircons
extracted from granite core samples aths of 960, 2170, 2900, 3930, and 4310 meters. The results show
that lead, a relatively mobile element compared to the nuclear weseged actinides uranium and thorium,
has been highly retained at elevated temperatures (105° to 313°C) under conaitewat to the burial of
synthetic rock waste containers in deep granite holes.

We report here the measurement of Pb isotope ratios of whole, undissolved zircons, which were loaded
directly onto the rhenium filament of a thermal ionization mass spectranerhis innovation eliminates

the Pb contamination introduced in standard chemical dissolution procedures. By using this technique, we
were able to measure contaminatiinr e e Pb i sotope ratios on singl e,
crystals, whiclwe estimate contained only ~ 0.2 to 0.5 mg of Pb. We applied this ultrizleel detection

method to study the differential retention of Pb in zircons (ZkSi€xtracted from Precambrian granite core
samples 1) taken from depths of 960, 2170, 2900, 3930, and 4310 m. These depths correspond to presently
recorded temperatures of 105°, 151°, 197°, 277°, and 313°C, respecBvalyd measured about the
same?°%Pb/297Ph ratio for zircons from all five depths, and we found that the total number of Pb counts
measured per individual zircon was, to the limit of our experimental procedures, independent of depth.
Taken together, theseesults strongly suggest that there has been little or no differential Pb loss, which can
be attributed to the higher temperatures existing at greater depths. As discussed below, this evidence for
high Pb retention under adverse environmental conditioppears to have immediate and practical

application to the question of lonterm containment of hazardous nuclear wastes.

Samples of granite2] from Los Alamos National Laboratory drill Iso&F2 and EE2 from all five depths

were individually crushed and then passed through different heavy liquid (methylene iodide) separatory
funnels to obtain the higllensity fraction containing the zircons. This procedure was repeated several times
with different samples from each depth. The higansity fraction was then washed thoroughly with

acetone to eliminate the methylene iodide residue before being placed on a standard 1 by 3 inch glass
microscope slide. Under a polarizing microscope, the zircams picked out of the higlensity fraction

with a finetipped needle and then loaded either onto pyrolytic graphite disks for ion microprobe analysis or
onto \:shaped rhenium filaments, which were mechanically compressed before mass spectrometric
measurenents. (Surficial residues on the zircons burned off at temperatures well below that used to
measure Pb from within the zircons.) Some zircons were analyzedayyflxiorescence before mass

analysis.

Our efforts to measure lead isotope ratios in zirconthwin Applied Research Laboratory ion microprobe
failed because of molecular ion interferences. We then concentrated on determining relative abundances of
U, Th, and Zr, using mostly 80 primary ion beam. lon count rates were obtained on tH&r", 23°ThC,
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and238UQO peaks. The data were then quantified with sensitivity factors obtained from six different National
Bureau of Standards glass standards containing Zr, Th, and U. Two or three zircons from three depths were
analyzed, and usually four detemations were made from each zircon. Frequently, there were significant
differences in the U and Th concentrations from two different locations on the same zircon. The results are

given in Table 1 as a range of values obtained from each zircon.

Zircon
depth
(m)
4310 40-85 125-210
4310 63-175 110-550
3930 63-120 83-220
3930 60-90 90-110
960 220-750 465-1130
960 100-275 1250-3300
960 800-2000 240-5300

Table 1. Ion microprobe determinations of U and Th concentration ranges in atomic parts per
million on separate zircons from 960, 3930, and 4310 m. Calculations were based on a

comparison of Z*¥U0", 232ThO™, and Zr™ peak sizes and on the assumption that the zircons
were pure ZrS5i0y.

The mostmportant results came from the thermal ionization experiments. The thermal ionization mass
spectrometer used in this work is similar to others described previo@siyt (has a single magheith 90°
deflection and a 3@m central radius of curvature. It is equipped with a pudsenting detection system to

allow complete isotopic analyses to be made on small quantities(<1 ng) of suitable elements ionized from a
single filament. The filameaf made of Mhaped rhenium foil 0.64 cm long and 0.08 cm deBpwere

baked out at 2000°C before loading the zircons. lons are formed by resistive heating of the filament; typical
temperdures for this work were 1400° to 1470°C (uncorrected pyrometer readings).

Previous work done to develop a technique for analyzing small lead samples led to the use of silica gel to
enhance ionization efficiencg). Because individual zircons are chemically somewhat similar to silica, we
decided to try to analyze lead from individual zircons loaded directly on the rhenium filament. Such a
technique would have several advantages over tradalanethods: contamination would be essentially
eliminated because no chemical separation would
diameter), they would provide an approximate point source of ions, which is known to optimiopimal
conditions in the mass spectrometes)(

Test experiments with zircons from other localiti&$ ere uniformly succesdfuon signals were observed

at massesnf) 206, 207, and 208 which could definitely be ascribed to Pb isotopes. To help ensure that we
were at the correct ion lens conditions, we focused ontf#8aC0 peak (the zircons contained some Ba),

which was reasoably intense at 1200°C. Surficial residues left on the zircons after the acetone wash burned
off before the operating temperature of 1450°C, where the lead signal was measured. Great care had to be
exercised to avoid making the temperature too high; veqyid evaporation of the lead occurred only a little
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above the operating temperature. Typical count rates were 100 to 3000 counts per secéftPibr Traces

of thallium (n = 203 and 205) were sometimes observed, but burned out more rapidly than theO¢aer.

than thallium, lead gave the only substantive peaks in the range202 to 210. There was, however, a

general background generated by the sample; chemically unseparated samples such as these zircons almo:
always yield such backgrounds. This baolkgd has little effect on the 206, 207, and 208 peaks, but made
precise measurement of th*Pb signal, which was very small, impossible. For example, in an analysis
typical of these experiments, 1.6 x>Idbunts from?°%Pb were collected; the backgroumdrrection was

about 40 counts and, after correction, 18 counts remained at mass 204. Although these counts are listed
as?%Pb counts in Table 2, more work is needed to determine how much may be uncompensated
background.

Table 2 shows the results of ouass analyses of flaments loaded with single and multiple zircons from five
granite cores. The range #Pb/%Pb values reflects the fact that this ratio varied from one group of
zircons to another, and sometimes varied during measurements on a sirgda.zZThese variations are not
surprising in view of the ion microprobe analyses, which showed significant U/Th variations at different
points on a single zircod*Th decays t8%Pb and?*8U decays t3°Pbh). These variabf@%Pb/l%Pb ratios do

not furnish any direct information on differential Pb retention in these zircons. For that purpose, it is
generally accepted that the RadiogeffitPb/2°’Pb ratios derived from&UJ/?3%U decay are more specific. We
note that Zartman'sg) isotopic measurements of Pb, which was chemically extracted from zircons taken
from the GT2 core at 2900 m, yield an adjustéPb/?°’Pb ratio @) that approximates our ratios.

In a conventional chemical extraction of lead from zircons, the lead measured in the mass analysis is
considered to be a combination of radiogenic lead (from U and Th decay) and nonradiogenic lead (from
common lead contamirteon and from some initial lead in the zircon). The radiogenic component is obtained
by subtracting out a nonradiogenic component proportional to the amourf®. In our experiments,
however, the direct loading procedure virtually eliminated the comrtead contamination, and we
circumvented the need to make adjustments for initial lead in the zircons by accepting only ana@)ses (
showing a ratio of®Pb to total Pb of less than 2 8713 Thus the°Pb/2°’Pb ratios shown in Table 2

represent highly radiogenic lead and hence are potential indicators of Pb retention.

We consider that the most important observations on the data in Table 2 are: (i) the fact th&ffhé°’Pb

ratios onsingle zircons closely approximate the ratio obtained when a group of similar zircons was loaded
simultaneously on a single filament, (ii) the relative uniformity of4$8b/°’Pb ratios for zircons from alll

depths, and (iii) the fact that the total nureb of Pb counts per zircon (the counts in column 4 of Table 2
divided by the product of columns 2 and 3) shows no systematic decrease with depth, as would be expectec
if differential Pb loss had occurred at higher temperatures. Taken together, itemsdi{)id provide strong
evidence for high Pb retention in zircons even for a prolonged period in an environment at an elevated
temperature. These results have possible implications for-tengy nuclear waste disposal.
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%li;;:];l Filaments i;:::f: Total Pb Average
= analyzed per counts
filament
960 4 ~10 |12=10%] 235 | 2x107*| 9.6+0.3]6.5-9.2
960 4 1 13%10°| 35 [27x107%| 99+04| 5.8-14
2170 3 ~5 18.9x10°| 269 | 3x107*[10.0+£0.4|6.4-12.4
2900 3 ~4 |41x10%| 114 [2.8x107*[11.2+0.3] 4-11.4
3930 2 ~10 |65%10°) 132 | 2x107*|11.0+0.4] 5.9-8.7
3930 2 1 |8.0x10*| 46 |5.8x107*|104=0.1]|3.1-6.9
4310 7 ~10 |5.6 < 10*| 1400 [2.5x107*| 9.7+0.6| 3.4-9.8
4310 2 1 |1.6x10°] 100 | 6x107*| 9.8+0.4]4.5-10.7

Table 2. Results of thermal ionization mass measurements for zircons with a 2%*Pb/total Pb ratio of less than 2 *

1073. The background correction was taken from the 208.5 mass position; it was applied to the raw data to obtain
the isotopic abundances, which were used to compute the isotopic ratios. Standard deviations are listed with the
Pb isotopic ratios.

For example, Ringwood 1, 12) has suggested that highly radiatidamaged minerals that have successfully
retained U, Th, and PR3J) over a significant fraction of earth history might also serve to immobilize high

level nuclear waste in synthetic rock (SYNROC) containers, which could be buried in deep granite holes. Ev
though zircons are rteenvisioned as part of Ringwood's special type of synthetic rock waste container, our
results are relevant since they show that Pb, which is much more mobile in zircons than U agdifij (

has been highly retained at depths (960 to 4310 m) which more than span the proposed burial depths (1000
to 3000 m) for synthetic rock containers in granitd)( The inclusion of this elevated temperature effect in

our samples means that our results provide data which have heretofore been unavailable in support of
nuclear waste containment in deep granite. In additithe contaminationfree method we used to analyze

the zircons for radiogenic Pb may prove valuable in searching for other minerals suitable for synthetic rock
waste containment.

Because it has been suggested that temperatures in the granite formationsarg (@i5), we do not know
precisely how long the zircons have been exposed to the present temperatures. However, by using diffusion
theory and the measured diffusion coefficient of Pb ncan (L6), we can estimate future loss of Pb by

diffusion in synthetic roclencapsulated zircons buried at the proposed depths of 1000 to 30Q0Lmf we

assume a temperature profile similar to that in the drill holes. At a burial depth of 3000 m (~ 200°C), we
calculate that it would take 5 x 1®ears for 1 percent of the Pb to diffuseouto@u m cr yst al . A
(~ 150°C) it would take 7.4 x#@ears, and at 1000 m (~ 100°C) it would take 7.7 %yHars for 1 percent

loss to occurX6). Since all these values greatlyxe®d the 10to 10° years estimated for waste activity to be
reduced to a safe level ), and since, as noted earlier, U and Th are bound even more tightly than Pb in
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zircons 12, 14), our results appear to lend considerable support to the synthetic rock concept of nuclear
waste containment in deep granite les.

Robert V. Gentry
Thomas J. Swor:

Chemistry Division,
Oak Ridge National Laborato
Oak Ridge, Tennessee 3783

Henry S. McKow
David H. Smil
R. E. EL

W. H. Christi

Analytical Chemistry Division
Oak Ridge National Laborato
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Appendix: Senator Sasser's Letter to the Dept. of Energy

JIM SASS COMMITEES:
TENNESS
APPROPRIATIONS

BUDGET
GOVERNMENTAL AFF

SELECT COMMITTEE
United States Senate SMALL BUSINESS
Washington, D.C.20510
May 18, 1982

Mr. William S. Heffelfinger

Assistant Secretary for Management
and Administration

Department of Energy

James Forrestal Building

1000 Irdependence Avenue, S.W.

Washington, D.C.20585

Dear Mr. Heffelfinger:

This letter is written on behalf of Robert V. Gentry, Associate Professor of Physics at Columbi
College and currently Guest Scientist at Oak Ridge National Laboratory.

Mr. Gently has been a Guest Scientist at ORNL for the past 13 years. During this time, he has
published nearly 20 scientific reports, some of which have received national recognition. | hav
enclosed two published commentaries concerning Mr. Gentry's work whitifiytés the depth and
importance of the research he has been able to conduct while at ORNL.

In addition, Robert Gentry has been particularly helpful to me and my staff on englajgd
matters, particularly nuclear waste site selection issues. He hasdeavaluable evaluations and
technical expertise, which has assisted us in ascertaining the full implications of various ener
policies.

It is my understanding that Mr. Gentry has been notified that his current dafgrar consultant

contract will be erminated on June 30, 1982. | also understand that he has recently discovere:
evidence relating to nuclear waste containment about which he would like to conduct experim
and further research. However, he will be unable to do this if his contraetngnated on schedule
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| wanted to take this opportunity to bring my interest in Mr. Gentry to your attention and to req
that he be allowed to continue his work at Oak Ridge National Laboratory, if at all possible. | ¢
that an extension of hisontract would allow him to finish his research and prepare conclusions
based on those experiments.

| would greatly appreciate any assistance you can offer Mr. Gentry in this regard, and | look fc
to hearing from you at your convenience.

Sincerely,
/|

v . ) - .;/1
() -

Jim Sasser
United States Senator
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Appendix: Reply from Dept. of Energy to Senator Sasser

Department of Energy
Washington, D.C. 20585

Honorable Jim Sasser
United States Senate
Washington, DC 20510

Dear Senator Sasser:

This is in reference to yourtter dated May 18, 1982, on behalf of Robert V. Gentry, a guest scientist at the
Oak Ridge National Laboratory (ORNL) operated by Union Carbide Corporation for the Department of
Energy.

At the time of his assignment at ORNL 13 years ago, Mr. Gentry'srsingpgponsor was Columbia Union
College. The original purpose of his research was to study pleochroic halos, an area of interest to ORNL at
that time, but a field of less significance to the Laboratory's mission in recent years.

Mr. Gentry's more recentféorts in nuclear waste containment referenced in your letter are quite peripheral
to the primary thrust of ORNL's ongoing waste isolation programs.

When ORNL entered into its current subcontract with Mr. Gentry, effective July 1, 1981, it was for him to
continue his own research on halos, using Laboratory facilities. It was anticipated that he could finish his
work during the year; no other work was authorized under the subcontract. He was advised in June 1981
that he should seek other arrangements unddrigh to pursue his research interests beyond June 30, 1982.

Diminishing ORNL budgets require marked cutbacks in activities not directly related to its priority program
areas. Unfortunately, Mr. Gentry's work does not fall in that category. Accordinglyameot be
encouraging about an extension of his agreement at ORNL.

Thank you for your continuing interest in Department of Energy programs.

Sincerely,

Do tle eeev % /44/;«»2(-0'«/\
William S. Heffelfinger

Assistant Secretary

Management and Administration
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Appendix: "DifferentialHelium Retention in Zircons"

Geophysical Research Letters, Vol. 9, No. 10, Pagesl1BP9 October 1982

Differential Helium Retention in Zircons: Implications for Nuclear Waste Containment

Robert V. Gentry, Gary L. Glishand Eddy H. McBay
Physics Bpartment, Columbia Union College, Takoma Park, MD 20012
2Analytical Chemistry Division, Oak Ridge National Laboratory, Oak Ridge, TN 37830

Abstract.A very sensitive helium leak detector was utilized to measure the helium liberated from groups of
zirconsextracted from six deep granite cores. The observed low differential loss of gaseous helium down to
2900 m (197°C) in these ancient Precambrian rocks is easily attributable to the greater diffusion of He at
higher temperatures rather than losses due tarosion of the zircons. This fact strongly suggests that deep
granite burial should be a very safe corrosta@sistant containment procedure fdong-term waste
encapsulation.

Recent mass spectrometric studies (Gentry, et al.

1982) have revealed that lead has been retained in  *Also: Research Assistant Professor, Physics
zircons extracted fromeep (960 m to 4310 m) Department, University of Teessee,

granite cores where the ambient temperature Knoxville, TN 37916.

increases from 105°C to 313°C at the greatest dept

As a followup to those experiments we now report = Copyright 1982 by the American Geophysical
the results of differential helium retention in similar =~ Union.

zircons extracted from the sangganite core samples

which were used in the lead analyses (Laney and ~ Paper number 21.1385. 008276/82/002L
Laughlin, 1981). 1385 $3.00

The procedure for separating the zircons from the six different granite cores (from depths of 960, 2170,
2900, 3502, 3930, and 4310 m) was the same as that used inr¢himps experiments. The higlensity
fractions, obtained by passing the crushed core samples through different methylene iodide separating
funnels, were thoroughly washed with acetone before being placed on a standard microscope slide. A fine
tipped needé was used to pick out the individual zircons with the aid of a polarizing microscope. Groups of
these separated zircons, usually about 10 in number, were then loaded onto the platinum filament of the
thermal inlet probe of the mass spectrometer for diéatial helium analysis.

The helium measurements were performed on a Leyltddlaecus model F helium leak detector that had a
Chemical Data Systems Pyrolysis unit interfaced to the test port. The leak detector has a detection limit of
less than 10! ém?/secwhen operating in the dynamic mode. (The instrument could have been operated in
a nearstatic mode with increased sensitivity down to ~l@m?/sec of He, but our experiments did not
necessitate this increased sensitivity.)

In our initial series of measements our spectrometer was calibrated against a 5 (+0.5) %ch#/sec
standard He leak. A subsequent recalibration with a more precise 5 (+0.5)"€md'sec standard He leak
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revealed the total helium liberated during these initial measurements Wghtly underestimated. The

general procedure was to measure helium evolution from a group of zircons at progressively higher
temperatures of 400°C, 600°C, and 1000°C for 20 sec intervals. (Previous studies of helium diffusion
(Magomedov, 1970) from zircerindicated 1000°C was sufficient to liberate the helium with an activation
energy of 15 kcal/mol.) We did not include the small amount of He observed at 1100°C in the total He
summation because of possible atmospheric contamination. Between six andyeagits of zircons were
analyzed at each depth. Runs were repeated at a given temperature until background helium levels were
observed. Data recordings and integration under the peaks were done with a Nicolet 1170 signal averager.

The third columnin Table s hows, as a function of depth, the
for zircon groups comprised of approximately egsge (<567 5 pum) zircons. The f o
shows the ratio of the amount of He actually measured in zircars finy particular depth to the estimated
amount of He which should have accumulated in those same zircons assuming negligible diffusion loss. For
the zircons taken from a surface outcrop we assumed this ratio was one because the specimens we used
were smalfragments from the interior of larger zircon crystals.

For the other zircons from the granite and gneiss cores, we made the assumption that the radiogenic Pb
concentration in zircons from all depths was, on the average, the same as that measured (ZaQr®mt

2900 m, i.e., ~80 ppm witl%Pb/2°"Pb anc?°®Pb/2°Pb ratios of ten (Gentry, et al., 1982; Zartman, 1979).

Since every U and Th derived atontf®%Pb,?°’Pb, and?®® b r e pr e s e n idecay8respettivelya n d ¢
this means there should be ~7.7 atoms of He generated for every Pb atom in these zircons.

Table 1: The values listed below show first, as a function of depth and temperature, the amount of helium liberated from various groups of
zircons in units of 1075 cc per ug and second. the ratio of the amount of helium liberated to the theoretical amount which would have been
retained assuming no diffusion loss. The near equality of the He concentrations in the surface and 960 m depth zircons is not particularly
meaningful because the surface zircons were from an entirely different geological unit and doubtless have different U-Th-Pb concentrations
than the zircons from the core samples.

Sample Sample He He(measured)
Depth (m) | Temp. (°C) (1()_8 cc/png) | He(theoret.)
Surface 20 8.2 1
960 105 8.6 0.58
2170 151 3.6 0.27
2900 197 2.8 0.17
3502 239 7.6 x 1072 1.2 %1072
3930 277 ~2 %1072 ~1073
4310 313 ~2 %1072 ~1073

Knowledge of the zircon mass and the appropriate compensation factor (to account for differences in initial
He loswvia nears u r f -amsissionyienabled us to calculate the theoretical amount of He which could have
accumulated assuming negligible diffusion loss. This compensating factor is necessary because the larger
(150250 pPm) zircons | o shetotal Hesgemaerhtédevithin the ayptal via nesaoface o f  t
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a-emission than did the smaller(®0 pm) zircons. For the sma##l%er z
of tphreclexi(He) emitted within the crystal could have escaped initially wheredg.fa64] the larger
zircons we studied only-50% of the total He would have been lost via this mechanism. The ratio of the
measured to the theoretical amount of He is shown in the last column of Table 1. The uncertainties in our
estimates of the zircon ngses and compensation factors probably mean these last values are good only to
+30%.

In spite of these uncertainties, it is quite evident from Table 1 that the zircons from 960 m seem to have
retained considerable amounts of He, and perhaps more significatifferential He loss with increasing

depth (and temperature) has occurred rather slowly down to 2900 m (197°C) before a precipitous drop is
observed at 239°C (3502 m). In fact, at present we are not certain whether the minute amounts of He
recorded fom the deepest zircons (3930 and 4310 m) are actually residual He in the zircons or derived from
some other source. That is, in the two deepest zircon groups (3930 and 4310 m), we observed only short
bursts of He (~2 sec) in contrast to the prolonged 26¢c or more evolution of He which was typical of He
liberation from zircon groups down to and including 3502 m. In fact, it was this prolonged He liberation
profile seenintwo 152 50 pPpm si ze zircon groups from 36O m
still trapped in the zircons down to that depth (239°C).

Now it was recently noted that the high retention of Pb in even the deepest granite cores had favorable
implications for nuclear waste containment in deep (1000 to 3000 m) granite holes yGen#l., 1982).

The rationale for these implications is straightforward: If zircons, which have been exposed to the same type
of elevated temperature environment anticipated in deep granite burial, show no detectable Pb loss either
from higher temperatues or from aqueous solution corrosion effects, then nuclear wastes buried in that
same granite should, if anything, experience even greater retention because of the comparative immobility
of wastetype elements as compared to Pb.

The present results are portant in that they provide clear evidence that the dominant factor in slow He

loss down to 2900 m is attributable to greater diffusion loss at higher temperatures rather than any
corrosion induced losses from the zircons. This is not at all surpriscayfe microscopic examination

shows first that zircons from all depths exhibit wadlfined prismatic faces without any evidence of external
corrosion, and secondly that the delicate internal inclusions within the zircons do not show any evidence of
alteration from aqueous intrusion via any microstructural defects. Indeed, the relatively slow liberation of
He over several 20 sec intervals observed in zircons from the surface all the way down to 2900 m is strong
evidence that these zircons are virtually freleany microfractures which would have permitted a more

rapid He escape. In fact, considering the Precambrian age of the granite cores (Zartman, 1979), our results
show an almost phenomenal amount of He has been retained at higher temperatures, andsoa fer

this certainly needs further investigation for it may well turn out to have a critical bearing on the waste
storage problem.

Thus the additional evidences reported herein considerably reinforce the view thatgtagie storage

should be a veryade corrosiorresistant waste containment procedure. The certainty of these results stands
in clear contrast with the uncertainties about how well alternative storage sites (e.g., salt domes) could
withstand corrosion and/or dissolution from intruding agues solutions.
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Appendix: Letter from Arlansas Attorney General

STATE OF ARKANSAS
OFFICE OF THE ATTORNEY GEl

JUSTICE BUILDING, LITTLE ROCK

The Honorable Dale Bumpers
United States Senator

New Senate Office Building
Washington, D.C. 20515

(501) 3712007

Dear Senair Bumpers:

In my recent defense of Act 590 of 1981 (better known as the Cre&wence Law), | had the
opportunity to become acquainted with several of the world's leading scientists who testifie
behalf of both the State and the American Civil LilesrUnion. Of all the scientists involved on
both sides of the lawsuit, no one impressed me anymore than Robert Gentry, who for the
several years has been a guest scientist at the Oak Ridge National Laboratories in Oak Rit
Tennessee. This lettes written to bring to your attention Mr. Gentry's work and to enlist youl
aid on his behalf.

Mr. Gentry's testimony at trial concerned the presence of radioactive polonium halos in gra
The significance of these halos is that their presence in thetgsais fundamentally inconsister
with the conventional wisdom that the granites underlying the earth's structure cooled over
thousands of years. Mr. Gentry is acknowledged as the world's foremost authority on this
particular subspecialty.

From every indiation available to me, Gentry's work at the National Laboratory has been of
uniformly high quality and has added significantly to the progress made at that facility.
Furthermore, as a guest scientist, Gentry has been paid only $1.00 per year by thengewe (/
college of which he is a faculty member has paid his salary.) Thus, the government has be
to avalil itself of his services essentially free of charge.

However, Mr. Gentry has recently learned that his contract as a guest scientist Wik not
renewed for next year. As one admittedly viewing these events from afar, it appears to me
Gentry is being penalized for his generous offer of assistance to help the State of Arkansa:
own religious beliefs. Bob Gentry is very frank andhiaght in stating his religious beliefs, of tt
there can be no doubt. His religious beliefs are, however, irrelevant to the work which he
performs at Oak Ridge. His work in studying granites was recently quoted in the Congressi
Record in connection ith a discussion of possible sites for storage of low level radioactive
wastes. [p. 266] Obviously, this is an important issue and one on which Gentry has been o
cutting edge.

| want to ask for your assistance to assure that Robert Gentry will natiieim of religious
discrimination at the hands of his supervisors. The Oak Ridge National Laboratory, althouc
operated by a private corporation under a contract, is, as | understand it, under the jurisdic

253



the U.S. Department of Energy. | soli@ur help in contacting the Energy Department throug|
appropriate channels and requesting that the decision to not renew Gentry's contract be
reviewed personally by the Secretary of Energy to assure that this decision was based sole
the merits of hs work, and not upon the subjective prejudices of his supervisors. It will be a
day, indeed, if the First Amendment's guarantee of freedom of religion and the supposed
freedom of scientific inquiry have both become hollow promises for men like BotryGen

If I can supply you with any additional information regarding this matter, Please call upon n
your convenience.

Yours truly,

Fote

STEVE CLARK

SClclr
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Appendix: Radiohalos in a Radiochronological and Cosmological Perspective

PROCEEDINGS

of the

63rd ANNUAL MEETING

of the

PACIFIC DIVISION, AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF SCIENCE

Volume 1, Part 3 April 30, 198

Evolutionists Confront Creationists
Edited byFrank AwbreyandWilliam M. Thwaites

Pacific Division

American Asociation for the Advancement of Science
San Francisco, California

1984

Radiohalos in a Radiochronological
and Cosmological Perspective

Robert V. Gentry*
Columbia Union College
Takoma Park, Maryland 20012

If the earth was created, it is axiomatic that cted (primordial) rocks must now exist on the earth, and if

there was a Flood there must now exist sedimentary rocks and other evidences of that event. But, if the
general uniformitarian principle is correct, the universe evolved to its present state grihelunvarying

action of known physical laws and all natural phenomena must fit into the evolutionary mosaic. If this
fundamental principle is wrong, all the pieces in the evolutionary mosaic become unglued. Evidence that
something is drastically wrong mm®s from the fact that this basic evolutionary premise has failed to provide

a verifiable explanation for the widespread occurrence of Po halos in Precambrian gramtesyomenon

which | suggest are in situ evidences that those rocks were created almstestitaneously in accord with

Psalm 33:6,9: "By the word of the Lord were the heavens made; and all the host of them by the breath of his
mouth. For he spake, and it was done; he commanded, and it stood fast." | have challenged my colleagues 1
synthesizea piece of granite witd'®Po halos as a means of falsifying this interpretation, but have not

received a response. It is logical that this synthesis should be possible if the uniformitarian principle is true.
Underdeveloped U halos in coalified wood mayhigh U/Pb ratios are cited evidences for a FHoaldted

recent (within the past few thousand years) emplacement of geological formations thought to be more than
100,000,000 years old. Results of differential He analyses of zircons taken from deé&p cpeas are

evidence for a recently created, sevethbusandyearage of the earth. A creation model with three
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singularities, involving events beyond explanation by known physical laws, is proposed to account for these
evidences. The first singularitytheex nihilereation of our galaxy nearly 6000 years ago. Finally, a new
model for the structure of the universe is proposed based on the idea that all galaxies, including the Milky
Way, are revolving about the Center of the universe, which from Ps@B112 | equate with the fixed

location of God's throne. This model requires an absolute reference frame in the universe whereas modern
Big Bang cosmology mandates there is no Center (the Cosmological Principle) and no absolute reference

frame (the theory érelativity). The motion of the solar system through the cosmic microwave radiation is
cited as unequivocal evidence for the existence of an absolute reference frame.

[* Current Address: P.O. Box 12067, Knoxville, TN 37912]
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Figure 1.The scale for allljptomicrographs is 1 cm = 253, except for (h') and (r'), which are
enlargements of (h) and (r).

(a) Schematic drawing 6fU halo with radii proportional to ranges of alpha particles in air.
(b) Schematic ot%Po halo.

[(c) Schematic of“4Po halo.

(d) Schematic of*®Po halo.]

(e) Coloration band formed in mica by v “He ions. Arrow shows direction of beam penetration.
(f) A238U halo in biotite formed by sequentiatdecay of the?*®U decay series.

(g) Embryonié3U halo in fluorite with only two rings developed.

(h) Normaly developed?®U halo in fluorite with nearly all rings visible.

(h") Same halo as in (h) but at higher magnification.

(i) Welkdeveloped?*®U halo in fluorite with slightly blurred rings.

(j) Overexposed®®U halo in fluorite, showing inner ring oblitetian.

(k) Two overexposet?® halos in fluorite, showing outer ring reversal effects.

[(I) More overexposed®U halo in fluorite, showing outer ring reversal effects.]

(m) Seconebtage reversal in #8U halo in fluorite. The ring sizes are unrelated¥ alpha particle
ranges.

(n) Three?*%Po halos of light, medium, and very dark coloration in biotite. Note the difference in radit

(o) Three’%Po halos of varying degrees of coloration in fluorite.
(p) A?Po halo in biotite.

() Two?'®Po halos irbiotite.

(r) Two?®Po halos in fluorite.

(r') Same halos as in (r) but at higher magnification.

(Reprinted from ref.2) by permission of the AAAS.)
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Figure 2.The scale foall photographs is 1 cm = 2n.

(a) Dwarf halos&2 >m radius) in Ytterby mica.

(b) Dwarf halos (3m < r < ®m) in Ytterby mica.

(c) Overexposed Th halo in ordinary biotite.

(d) Th halo in Madagascan mica.

(e) Th halo in Madagascan mica with a largetusion.

(f) U halo in Madagascan mica.

(9) Giant halo oé 65>m radius, and two light Th halos (Madagascan mica).
(h) Giant halo o€ 90 >m radius Madagascan mica.

(Reprinted from ref.X) by permission of the ARNS.)
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Uranium and Thorium Radiohalos in Minerals

A radioactive halo is generally defined as any type of discolored, radddioraged region within a mineral

and usually results from either alpha or, more rarely, betassmon from a central radioactive inclusion.

When the central inclusions, or radiocenters, are smahn}, the U and Th daughter alpha emitters

produce a series of discolored concentric spheres, which in thin section appear microscopically as concentri
rings whose radii correspond to the ranges of the various alpha emitters in the mineral.

Ordinary radiolalos are herein defined as those which initiate withU and/or23?Th alpha decayi],
irrespective of whether the actual U or Th halo closely matches the respective idedphaddacay
patterns. In a few instances the match is very good.

Compare, for example, the idealized U halo ring pattern in Fig. 1a with the well developed U halos in biotite
(Fig. 1f) and fluorite (Fig. 1h,h"); these halos have ring sizes that agreeele@,2) with the*He ion
acceleratorinduced coloration bands in these minerals (see Table fereral a halo ring can be assigned

to a definite alpha emitter with confidence only when the halo radiocenter is abou In size.

In other cases, however, such as the halos in fluotif® Ghown in Fig. 1(gm), mwch work was required
before these halos could be reliably associated with U alpha d@tafg explained elsewherg)( reversal
effects accompanying extreme radiation damage caused the appearance of rings that could not be
associated with definite alpha emitters of the U decay chain. Thus some halos may exhibit a ring structure
different from the ideaked U and/or Th alpha decay patterns because of reversal effects. And even though
most other halos exhibit blurred ring structures due to the large size of the inclusions, nevertheless the
outer dimensions allow them to be classified as U and/or Th types.

Modern analytical techniques such as Scanning Electron Microscope X Ray Fluoresence (SEMXRF) and lor
Microprobe Mass Spectrometry (IMMA) methods have been utilized to show that U and Th and their
respective eneproduct isotopes of Pb are contaidevithin the U and Th halo radiocenters. As is noted

shortly, these modern analytical techniques have proved quite valuable in demonstrating that Po halo
radiocenters in minerals contain little or no U or Th, which is in direct contrast to the abundatiesef

elements detected in the U and/or Th halo radiocent&;8)

Radioactive Halos and the Quiest of Invariant Decay Rates

A most important question pertaining to the evolution/creation issue is whether radioactive decay rates
have remained invariant during the course of earth history. If they have, geochronologists are justified in
interpreting vaious parent/daughter isotope ratios found in undisturbed rocks in terms of elapsed time. If
on the other hand there have been periods in earth history where the decay rate was higher (i.e., during a
singularity), then in general the isotope ratios in reekould not reflect elapsed time except in the specific
case where secondary rocks or substances containing only the parenimaclide formed at the end of the
most recent singularity. The practical significance of this last statement will be eviddet discussion of

the secondary, U halos found in coalified wood specimens from the Colorado Plateau.

Even though most of Joly'4)(measurements of U and Th halos showed thaudlii were about the sizes
expected from the alpha decay energies of the U and Th decay chains, nevertheless he claimed there were
slight discrepancies which raised questions about whether the radioactive decay rate had been constant
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over geological timeHis result was not confirmed however by later halo radii measureméni§), which

agreed to withn experimental error with the theoretical sizes. To eliminate any uncertainty about this
correspondence | irradiated specimens of various minerals with He ion beams of varying energies to produc
different size coloration bands whose widths correspondeth®various alpha energies of the U decay

chain. The results of these experiments, presented in Table 1, show there is excellent agreement between
the U and Th halo radii and equivalent He ion produced penetration dep}hs (

The basis for thinking that standard size U and Th halos imply an invariant decay rate throughout geological
time proceeds from the quantum mechanical treatment of alpha decay, which in general showsehat th
probability for alpha decay for a given nuclide is dependent on the energy with which the alpha particle is
emitted from the nucleus. The argument is that if the decay rate had varied in the past, then the U and Th
halo rings would be of different siz@w because the energies of the alpha particles would have been
different during the period of change. This argument assumes that a change in the decay rate must
necessarily be explainable by quantum mechanics, which is of course an integral part ofth@itenian
framework. Thus, the usual proof of decay rate invariance based on standard size U and Th halos is nothing
more than a circular argument which assumes the general uniformitarian principle is correct. In fact, the
failure of the uniformitarian pgnciple to explain the evidence for creation presented herein invalidates the
basis for the above proof.

Polonium, Dwarf, and Giant Halos in Minerals

Of the three types of unusual halos that appear distinct from those formed by U and/or Thdspag, only

the Po halos, Fig.1dh nr, '), can presently be identified with known alpha radioactiviy8(11-13). Po

halos occupy a special niche in my creation model, and these halos diicassed in more detail

subsequently. Several lines of evidence which indicate the enigmatic dwarf halos (see Fig. 2) were produce
by some presently unidentified radioactivity have been summarizgl®(14,15). The rapid etch from HF

and the K/Ca inversion are strongly characteristic of highly radiat#onaged regions.

The characteristics of the giant halos found in a certain Madagascan mica have also been summarized
(1,14,16), and while no definitive evidence astists for a radioactive origin, some halos with opaque
inclusions in this same mica exhibit isotopic anomalies which raise questions about the uniformity of U and
Th alpha decay. For example, the mass scans -@ay fluorescence analyses shown in Biglearly indicate

that, whereas both the monazite and opague inclusions exAffftb anc?°’Pb from U decay, the opaque
inclusions exhibit a marked deficiency?&iPb from?3°Th decay14).
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Figure 3. Mass scans and an x-ray fluorescence spectrum of a
monazite and an opaque halo inclusion in Madagascan mica, showing
Pb deficiency in the latter.

Secondary Radiohalos in Coalified Wood

All the various types of halos discussed thus far are termed primary halos because they developed from
alpha radioactivity emanating from small accessory inclusions that were present when the mineral
crystallized. But secondary halos also exist in pieces of coalified wood taken from highly uraniferous deposit
in the Colorado Plateau. There is abundant evidence that U solutions infiltrated much of the sedimentary
material in the geological formatiorf that region when the wood was still in a diéle condition 17).

When Ubearing solutions passed through pieces of wood, certain active sites within these specimens
preferertially collected U, other sites collected rare earth type elements, and still others Se, Po, and Pb. It is
quite significant that the U halos, which developed around the tinych sites, are all underdeveloped,

which, on the [p. 275] basis of a uniforreahy rate (the rationale for using this assumption for these
specimens will be explained subsequently), suggests only a relatively short time since U infiltration. lon
microprobe mass scans of these U halo centers have shown extremeRfhigl®Pb ratics, which, again on

the assumption of a uniform decay rate, is consistent with a U infiltration within the last several thousand

years L7).
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Figure 4. Elliptical (compressed) 210pg halos in coalified wood from
the Colorado Plateau. Reproduced from ref. (17) by permission of the
AAAS. (% 250) [on p. 274]

Figure 5. Circular 210pg halos in Colorado Plateau coalified wood. (x
250) [on p. 274]
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Figure 6. Circular and elliptical 210pg halo in Colorado Plateau
coalified wood. Reproduced from ref. (17) with AAAS permission. (<
250) [on p. 274]

Similar underdeveloped U halbave been found in the coalified wood from the Chattanooga Shale, and in
fact recent ion microprobe analyses show, in agreement with earlier redifysthat the238U/2%Pb rdios of

the U halos in the Colorado Plateau samples (Eocene, Triassic, and Jurassic) and the Chattanooga Shale
(Devonian) are virtually indistinguishable. These results suggest thiitthtion occurred concurrently in

all these formations.

Another clas of more sharply defined halos was also discovered in the Colorado Plateau coalified wood
specimensX7). The centers of these halos exhibit a distinct metdikie reflectane when viewed with

reflected light. Three different varieties of this halo exist: one with a circular cross section, another with an
elliptical cross section with variable major and minor axes, and a third most unusual one that is actually a
dual halo, beig a composite of a circular and an elliptical halo around exactly the samecewtier (see

Figs. 46).

Although the elliptical halos differ radically from the circular halos in minerals, the circular type resembles
the 21%o halo in minerals and variatis in the radii of circular halos approximate the calculated penetrated
distances (26 to 32m) of the?'%Po alpha particle (energy E = 5.3 MeV) in this coalified wbdd (

Henderson (L8) theorized that Po halos might form in minerals whedauighter Po isotopes or their alpha
precursors were preferentially accumulated into small inclusions from sweaeby U source. This

hypothesis has not been confirmed for the origin of three distinct types of Po halepaotuninerals

(1,2,11), but it does seem to provide a reasonable explanation for the origitP@b halos in Wich coalified
wood specimens.
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Electron microscope-ray fluorescence analyses showed these halo centers were mainly Pb and Se. This
composition fits well into the secondary accumulation hypothesis for both of tdadgjhters?'%Po (half

life, t,= 138 days) and its beta precurgéiPb (.= 22 y), possesthe two characteristics that are vitally
essential for the hypothesis: (i) chemical similarity with the elements in the inclusion and ¢liyésilf
sufficiently long to permit accumulation prior to decay, a requirement related to the nuclide transgiert

What is the meaning of th&"%o halos in Figs-@P Clearly, the variations in shape can be attributed to

plastic deformation which occurred prior to coalification. Since the model*fBio formation thus envisions

that both 21%Po and?®Pb were acumulating simultaneously in the P&e inclusion, a sphericdPPo halo

could develop in 0.5 to 1 year from tR€Po atoms initially present and a second simildPo halo could

develop in 25 to 50 years as th¥Pb atoms more slowly beta decayed tmguce another crop of'%Po

atoms. If there was no deformation of the matrix between these periods, the?t#o halos would simply
coincide. If, however, the matrix was deformed between the two periods of halo formation, then the first
halo would have ben compressed into an ellipsoid, and the second would be a normal sphere. The result
would be a dual "halo” (Fig. 6). The widespread occurrence of these dual halos in both Triassic and Jurassic
specimens can actually be considered corroborative [p. 27@ece for a ondime introduction of U into

these formations, because it is then possible to account for their structure on the basis of a single specificall:
timed tectonic event17).

Halos in Coalified Wood: a Fleéttlated Phenonena

A worldwide Flood, which is postulated to have occurred about 1650 years after creation, is the third
singularity in the creation model proposed herein. | have advanced the hypothesis thatdeedeneloped

U halos in both the Colorado Plateau and Chattanooga Shale coalified wood specimens exhibit very high
U/Pb ratios because the uranium infiltration of the wood occurred only when those geological deposits were
being emplaced at the time of thielood several thousand years ago, instead of the 60 to 400 millions of
years ago accepted by uniformitarian geology. | suggest at least part ofskeds disequilibrial@) found

in the Colorado Plateau U deposits is because sordaughter radionuclide separation occurred at the time

of the Flood, and there has been insufficient time since then to reestablish equilibrium conditions.

The high U/Pb ratios and seconddPo hdos in the coalified wood samples from the Eocene epoch and
the Triassic and Jurassic periods suggest to me that the wood in all these formations was in the sikme gel
condition when infiltrated by the Wearing solutions. To me these data representlence for a concurrent,
singlestage invasion of U into all the different geological formations represented by the coalified wood
samples. This is precisely what would be expected on the basis of arElatetl phenomena.

The dual Po halos also fit wealtd the Flood scenario, i.e. the presence of a spherical and elliptical Po halo
around the same radiocenter suggests a tectonic event occurred within 50 years after the initial infiltration
of uranium into the wood samples. A readjustment of the earthistafter such a massive event is not
unexpected. Another implication of the existence?¥Po halos in these specimens is that the

transformation of the wood to a sertioaltlike condition must have occurred within a period of about one
year. This evidergcfor a rapid coalification process is in contrast to the generally accepted view that
coalification is a longerm geological process.
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Three Types of Polonium Halos in Minerals

Now there are two other Po isotopeg{Po and?*®Po) in the U decay chain hess?%Po, but no halos
representative of these other Po isotopes have been found in coalified wood. This is not surprising, because
the halflives of the other Po isotopes are rather short, i.e5t3 m for’*®Po and t,= 164>s for?'4Po as are

the halflives of the beta precursors éfPo, i.e. &= 26.4 m fo?*Pb and .= 19.8 m for'*Bi (the precursor

of 2X¥Po is the inert ga¥?Rn). What is surprising is that all the three types of Po halos occur in certain
minerals vhich typically contain orders of magnitude less uranium than thechl coalified wood. Further,

the minerals such as biotite and fluorite must have diffusion rates considerably lower than those expected
for a Usolutionrinfiltrated specimens of gdike wood. Figure 7 shows the idealized structure of the

different Po halos in comparison with the U halo.

Photographic evidence relating to the existence of different types of Po halos in minerals is shown in Fig. 1.
Figure 1(n) shows thre%Po halos of [p. 27] light, medium, and very dark coloration. The slightly higher

radii for the darker halos is attributable to the higher dose. Figure 1(0) shows three diffé?enthalos in

fluorite. Figure 1(p) showsZ*Po halo in biotite, and Fig. 1(q) shows t&##&Po halos in biotite. Comparison

of these halos with the idealized ring structure in Fig. 7 shows that Po halos in minerals can be clearly
identified by ring structure studies alone. The data in Table 1 shows there is an excellent agreement
between the exprimentally produced He ion produced coloration bands and the Po halo ring radii.

An important observation from Fig. 7 is that in the idealiz&d and?'®Po patterns, it is evident that

the 22°Rn ring should be missing from tHéPo halo and present ithe 238J halo. Figures 8 and 9 show the
presence of thé??Rn ring in the U halo in contrast to its absence indi@o halo. This is unequivocal
evidence that the’!8o halo initiated witi#'8Po rather than with any earlier alpha emitter in the U decay
chain. Figures 10 and 11 shé¥%Po halos and'®Po halos in different types of biotite.

Henderson's18) original idea thaPo halos in mineral®iay have originated from a secdary source of
radioactivity encounters formidable obstacles when closely examined. In most cases the minerals contain
only ppm abundances of uranium, which means only a negligible supply of Po daughter atoms is available ft
capture at any given time. Tform a halo these daughter atoms must migrate or diffuse so they can be
captured at a collecting site, a problem which is compounded by the low diffusion rates in minerals
(11,20,21). Despite these objections, in 1979 several investigators suggested their réyitsight provide
support for secondary Po halo formation in minerals after all. They were apparently unaware that three
years earlier | had reported the experimental observation of sdaoy?'%Po halos in coalified wood 7). In

that report | discussed how even under the most favorable conditions (i.e., an abundant supply of U
daughters in a highly mobile emgnment) for the formation of secondary Po halos, only the longer half

life 2190 halos actually formed, the reason being that the shorterlifaliPo isotopes generally decayed

away before they could be captured at the tiny-8b sites. If these other svPo halo types didn't form

under the best conditions in the géke wood, how could it be expected they would form naturally in the
granites where diffusion rates are vastly lower and the supply of Po atoms is negligible?

The identity of U, Th and Po balin minerals has been confirmed by analyzing the various types of halo
radiocenters using scanning electron microscopayfluorescence (SEMXRF) and ion microprobe mass
spectrometric (IMMA) technique®,3). Studies of various Po halo radiocenters in biotite and fluorite have
generally shown little or no U in conjunction with anomalously R#§Rb/2°’Pb and/or Pb/U ratios which
would be expected from the decay of Po without the U precursor which normally occurs in U radiohalo
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centers R,3). These results were obtained clearly in the analyisf(the most unusual array of Po halos
which | ever found. That array, shownkigure 12, has the appearance of a pair of spectacles, hence the
designation 'Spectacle Halo.' The Spectacle Halo appearance compounds the problem of explaining its
existence on the basis of known physical laws. In conclusion, in spite of attemptsrte thefm out of
existence 23), there is demonstrable evidence that Po halos do exist as separate eritigs (

®po Halo o
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Figure 10. 21%Po halos in mica. (x 250)
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Figure 11. 218p4 halos in mica. (x 250)

Figure 12. The Spectacle Halo. an overlapping series of 210pg halos
discovered in a piece of biotite from the Silver Crater mine, Faraday
Township, Ontario. Reproduced from ref. (3) by permission of Nature.
(% 560)

Polonium Halos in Minerals: an Independent Evaluation

Because of the implications which will be attributed to the presence of Po halos in mineialspiortant
that my colleagues be apprised of the independent investigation of these phenomena by Professor Norman
Feather. In an exhaustive theoretical treatme#) of the poblem concerning their origin in minerals,
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Feather concludes it is difficult to account for the existence of Po halos in certain minerals on the basis of
known physical principles. His exact words, as given in the synopsis of his paper, are as follows:

E\er since the discovery of Haloes in old mica (Henderson and Sparks 1939) the problem of their origin

has remained essentially unsolved. Two suggestions have been made (Henderson 1939; Gentry et al. 1973
but neither carries immediate conviction. Thesgygestions are examined critically and in detail, and the
difficulties attaching to the acceptance of either are identified. Because these two suggestions appear to
exhaust the logical possibilities of explanation, it is tempting to admit that one of thest be basically

correct, but whoever would make this admission must be fortified by credulity of a high order.

Polonium Halos and Primordial Rocks: a Test of the Hypothesis

| have advanced the hypothes&b(26) that the three different types of Po halos in minerals represent the
decay of primordial Po, in which case the rocks that host these haqghe Precambrian granites, must be
primordial rocks Z5,26). By this reasoning the Precandorigranites are identified as rocks that were

created almost instantly as a part of the creation event recorded in Genesis 1:1 rather than rocks that are a
product of the evolution of the earth. This rationale would be without scientific content if | loadlso

stated @5) that the laboratory synthesis of a haisized piece of granite or biotite would be accepted as
falsifying my view that the Precambrian granites are createxks and, likewise, that the subsequent
production of?'®Po halos in that synthesized specimen of granite or biotite would be accepted as falsifying
my view that Po halos in Precambrian granites originated with primordial polonium. The only response to
my repeated 25,26) challenges to perform these laboratory syntheses and falsify the aforementioned
evidences for creation has thus far been silence. It is inescapable that these experiments should be
successful if the uniformitarian principle is true. Thus, with so much at stake for evolution, | suspect the
reason why my evolutionary colleagues haveefhtio achieve success is because the Precambrian granites
never formed by the uniformitarian principle to begin with; hence, to attempt to utilize it now to produce a
synthesized piece of granite is just a futile effort. The end result is that the unifotani principle is

essentially falsified because of its failure to live up to its own predictions. But since all the pieces in the
evolutionary puzzle are glued together by this principle, we must now come to the same conclusion about
evolution itself.

A Proposed Creation Model and the Age of the Earth

The evidence for creation cited above suggests there may have been special periods in earth history when
physical laws as presently understood were insufficient to explain all the events transpiring Wb t

periods. This evidence [p. 281] also undergirds the formulation of a creation model based on the Judeo
Christian ethic. The creation model proposed herein postulates that on at least three occasions
(singularities) during the past 6000 years there @vsignificant exceptions to the uniformitarian principle

within our local cosmos (the Milky Way), viz., the ex nihilo creation of our galaxy about 6000 years ago, the
Fall of man shortly thereafter, and the occurrence of a worldwide Flood about 43503@gar3hese ages

are derived from Scriptural chronology. It is assumed that the creative act which brought the Milky Way into
existence also caused the immediate propagation of light throughout the galaxy. No constraints are placed
on the age of the univees
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Singularities and Uniformities: A Complementary Approach

It is essential to understand that uniform action of physical laetsveensingularities is an integral part of

this creation model. Moreover, the occurrence of a singularity does not mean a etalypthaotic condition
without any laws to govern the operations of nature during that period. During the Flood singularity some
physical processes may not have changed at all whereas there is evidence others varied considerably. An
enhanced radioactiveatay rate during the Flood singularity would have generated a considerable amount
of heat, thus initiating volcanic and tectonic activity during and after that period. This-gingeilarity

model appears to be the minimum framework that includes the eBakfeatures of the Genesis narrative.
Possibly the continerseparating episode recorded in Genesis 10:25, when the earth was divided in the days
of Peleg a few hundred years after the Flood, should also be included as a singularity; certainly gumeist fi
prominently in any creatiofbased reconstruction of earth history that deals with continental drift. However,
to simplify matters, the following comments exclude consideration of this event.

Singularities and the Interpretation of Radioactive Decalapsed Time

In summary, the creation model envisions an initial creation singularity followed by a short period of
uniformity until the second singularity, an event which involved degenerative changes in the biological world
and quite possibly modificain of some of the original physical laws which governed the earth and our near
celestial environment. Another period of uniformity follows, with the modified physical laws now in effect,
for about 1600 years down to the longduration Flood singularity.hE last period of uniformity extends

down to the present. In this scenario U/Pb ratios are presently utilized as indicators of elapsesinietbe

last singularity?3®U/?%%Pb ratios are not used as time measures prior to this last singularity becfuse o
conflicting evidence of very high Pb and He retention in natural zircons subjected to a prolonged high
temperature environment in deep granite. Those results, discussed below, are consistent with a very young
age of the earth, and suggest that the raditige decay rate may have been enhanced (indeed, had to be if
this creation model is correct) during any one of the three singularities. (The Peleg episode potentially adds
one more possibility.) The assumption of uniform decay since the Flood is thddraeiterpreting the very

high U/Pb ratios in coalified wood samples as evidence for a sehenatandyear age of specimens which
conventional geology holds to be about 60 to 400 million years old.

Possible Evidence of Enhanced Radioactiveydsma 'Blasting' Halos

Additional evidence for an enhanced radioactive decay rate comes from Ramdohr's observations on
fractured radioactive halos in polished ore sections. He rep@sthat certain radioactive inclusions, which
exhibit a considerable volume increase due to isotropization from radioactive decay, have in numerous case
been observed to fracture the surrounding mineral in a random pattern. Ramdohr points atuthtin

surrounding mineral should expand slowly over geological time due to radioactive isotropization, and
individual cracks should appear as soon as the elastic limit is reached. He further points out that, while these
expansion cracks should occur fisdbng cohesion minimums and grain boundaries, nothing like this

happens. Individual cracks surrounding the radioactive inclusion are randomly distributed and evidently
occur quite suddenly in the form of an explosive fracture and not a slow expansiodoRashows many
photographs of instances wherein the central inclusion fractures theisotmopic outer zone. The

occurrence of this phenomenon is worldwide.
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While there might be other alternatives, one possible explanation of these "fractures” or figasialos is

that the rate of radioactive decay was at one time far greater than that observed today. The isotropization of
the host minerals would have occurred very rapidly due to an anomalous decay rate, and hence fracturing o
the outer mineral would b expected.

The Age of the Earth and Pb Retention in Deep Granite Cores

Results pertaining more specifically to a recent creation of the earth come from studies of Pb retention in
zircons taken from deep Precambrian granite cog3.(To understand the rationale for this last statement,

it must first be understood that the Pb in these zircons is primarily a secondary trace component derived
from the decay of small amounts of W Th. Secondly, this radiogenic Pb has a tendency to migrate or
diffuse out of the zircon crystals far more rapidly than the parent U and Th because these elements are
relatively tightly bound in lattice sites, whereas the Pb atoms really do not fitlh@aircon lattice. Further,
since all elements show an exponential increase in the bulk diffusion rate with increasing temperature, and
since the temperature in the granite cores increases significantly from near the top (105°C) to the bottom
(313°C) oftie granite portion of the drill hole, calculations show that%0-size zircons taken from the

bottom of the drill hole (313°C) should have lost 1% of their Pb content in about 300,000 years. Since the
zircons were in cores taken from a Precambrian grahia is estimated to be 1.5 billion years old by
conventional geochronology9), the prediction based on uniformitarian geochronology would be that most
of the Pb would haveohg ago diffused out of the zircons extracted from the deepest cores at 313°C. But the
results of the experiments did not agree with this prediction; rather they showed equally high retention of
Pb in zircons taken from all depths. In fact no Pb loss #iooons at 313°C would appear to place an upper
limit to the age of this Precambrian granite, which, on the presumption that these granites are primordial
rocks, in essence places the same limit on the age of the earth.

The Age of the Earth: Limited by idel Retention in Deep Granite Cores

Another approach which seemed to hold greater prospects for more closely defining an upper limit for the
age of these Precambrian granites (and hence of [p. 283] the earth) was the differential analysis of similar
size mcons from these same cores for helium, the second most volatile chemical element known. The
helium accumulates in these zircons in a manner similar to the radiogenic Pb, viz., from the alpha particles
emitted from trace amounts of U and Th. However, éi@reme volatility of this gas means that it diffuses

out of the zircons at a far greater rate than Pb. On a purely uniformitarian basis the search for helium in
these zircons would quite possibly never have been done because conventional geological suigdests
negligible helium retention in zircons subjected to even 100°C for the presumed 1.5 billion ye28)agfe (
those granites. But having already discovered that theg®ntion in these zircons contradicted the age
estimates determined by radiometric dating techniques, | decided that, from a creationist perspective, the
search might just reveal something of exceptional interest. Groups of zircons from six differeins depe
repeatedly analyzed for helium using an extremely sensitive gas mass spectrometric system. Th&@sults (
showed a helium retention of about 58% in the tiny>58 zirons from 960 meters depth (105°C), about

27% in zircons from 2170 meters (151°C) and a phenomenal 17% retention of helium even at 2900 meters
where the temperature is 197° C. These results show a crebfised perspective of science does possess
predictive capabilities which can be scientifically tested.
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It is difficult to understand how such high retentidd0f of helium can be accounted for except by restricting
the age of thee granites (and hence the earth) to something of the order of several thousand years. These
results are consistent with an approximate 60@€ar age of the earth and moreover are in direct conflict

with the presumed 4 .5illion-year age of the earth detemined by radioactive dating techniques.

Evolutionary colleagues can prove this deduction for a young age of the earth is wrong if they can show just
how this unusually high retention of helium can be deduced from the acceptelillidn-year age Z9) of

those zircons by using only uniformitarian principles.

A Creation Model of the Structure of the Universe

Decades of research in astronomy and cosmology have led to the genbedlthat the present state of the
universe can ultimately be traced to an initial event popularly known as the Big Bang. Despite this popularity
it should be remembered that the Big Bang cosmological model is only as valid as the fundamental premise:
which support it. Thus the discussion of the proposed creation model of the universe must necessarily also
focus on the validity of the Big Bang theory, whose basic framework consists of the cosmological and
uniformitarian principles together with the genertdeory of relativity. The previous sections of this article

have documented the failure of the uniformitarian principle to provide confirmation for the geological
evolution of the Precambrian granites. If this principle cannot account for the evolutithre @arth, is it

difficult to understand how it can provide a rational basis for constructing an evolutionary model of the
universe. It may be argued, however, that the edifice of modern cosmology fits together too well for there

to be something wrong witlhasic assumptions. This point will receive close examination in the following
discussion of the hot Big Bang Mod&l,32).

The Big Bang Model and the Hubble Relation

About 50 years ago Hubble proposed that the astronomical data then available seemed to linearly relate the
redshift z of a galaxy with the distance R to [p. 284] the galaxy, and thizzhame known as the Hubble
relation. Since then galactic redshifts have been mainly interpreted as Doppler shifts resulting from high
recessional velocities of the distant galaxies and, moreover, have been generally thought to provide some o
the stronges evidence for the hot Big Bang model of an expanding universe. (See, however, Hetherington's
evaluation 83) of the Hubble relation.) The reason for confidence in this integtien is that by using the

general theory of relativity as the mathematical basis for calculating the sjpaeedevelopment of the

primeval fireball, it is possible to derive thé R Hubble relation3(1,32) provided certain assumptions are

made.

Notwithstanding the general belf that the accumulated astronomical data do support®aR relation, the

fact is that over the past two decades several detailed studies of redshift distributions have been published
which call the Hubble relation into question. As early as 1962 Haddhslaimed that the redshift data
indicated an approximate quadratitistance redshift relation, in particulafzR-?2 More recently the case

for a z8 Rrelation (for lowz) was considerably reinforced by the extensive statistical analyses of S&gal (
and of Nicoll and Segdf). Even though these latter results have been disputed by Sandage Ef)alt (
appears that Nicoll and SegaB] have responded with stronger evidence for& Brelation. In fact, Nicoll

et al. B9) have gone so far as to claim statistical invalidatiothefHubble relation for low values of z. At a
minimum the foregoing results make it very difficult to believe that the redshift data as presently
interpreted actually support the Hubble relation, which is the cornerstone of Big Bang cosmology.
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As noted abue, the latest analyses of Nicoll and Sed8) 6how the redshift data more closely fit what is
thought to be the equivalent of a quadratic rather than a linear distance welafihe reason for qualifying

the last statement is because astronomers measure not distances but apparent magnitudes, which are first
corrected for various factors before being used as a basis for establishing the mageitisthét relation.

One importart correction involves the assumption that the galactic light intensity (for any given frequency
interval) as observed on earth is reduced by two factors of 1 + z, one for the redshift itself, and the other for
the presumed galactic recession. Of courgbefgalaxies are not receding, then an unwarranted factor has
been introduced into the magnitude correction procedures, and this would affect the perceived redshift
distributions.

The Big Bang Model and the Cosmic Microwave Radiation (CMR)

In 1978 Penziaand Wilson received the Nobel prize in physics for their discovery of the CMR in 1965. Since
then it has been widely claimed that this pervasive radiation field is a relic of the time eons ago when
radiation quanta decoupled from matter in the primevagéhiall 31). According to this theory, the

decoupling presumably occurred about 300,000 years after the Big Bang when the primeval fireball had
expanded and its temperature hadapped to the point where matter and radiation ceased to interact as it
had before. After this time, supposedly about 15 billion years ago, it is believed that this radiation
propagated throughout space in an unobstructed fashion to eventually becomeMife @ is essential to

note that the radiation leaving the primeval fireball at the time of decoupling was presumably still quite hot
(about 3000°K). The experimental measurements of the CMR temperature at present reveal that it is very
cold (3°K). But the radiation from the primeval fireball is assumed not to interact with matter after the

time of decoupling, then how did this initially [p. 285] hot radiation lose its energy, or temperature, to later
become the 3°K CMR? The standard explanation ighieageneral relativistic analysis of the spduae

expansion of the primeval fireball predicts that the decoupled radiation quanta will lose energy just as a
result of the expansion of the universe. There is, however, nothing in modern experimentalsphigit
suggests that radiation quanta change energy by moving through free space. Thus, the standard explanatiol
for this remarkable thousantbld energy loss in the decoupled radiation quanta depends upon an aspect of
general relativity that is unsuppaet by scientific evidence.

To avoid possible misunderstandings, some recent experimental results of gravitational effects on photons
will be discussed. Einstein's principle of equivalence, which is independent of general relativity, does not
distinguish wiether a photon traversing a gravitational potential gradient undergoes a change in energy in
transit, or whether its energy is uniquely determined by the gravitational potential at the point of emission.
The earliest Mossbauer experimentg)) on the gravitational redshift could not distinguish between these
two alternatives, and it was widely believed that the photon energy could change when passing through a
difference in gravational potential. But recent experimental resul&lj suggest the photon energy is
characterized by the gravitational potential at the point of emission rather than vargiigeaphoton moves

to a different potential. In the light of these results it is quite difficult for me to believe that radiation quanta
can undergo energy loss in free space as predicted in the general relativistic Big Bang model. At this point mr
views o the theory of relativity need to be clarified.

| recognize there are some notable experimental results in physics such as apparent time dilation, the
transverse Doppler effect, the increase in mass with velocity, and the gravitational bending of hight, w
are in accord with the predictions of the theory of relativity. However, these experimental results cannot be
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used as confirmations of the special or general theory of relativity because there are other (albeit far lesser
known) theories which predidimilar results. (See for instance Norti&)(review of various alternative
theories of gravitation and their predictions.) Further, recently Rat8)lénd especially Marinovi4) have
shown independently that it is not necessary to assume the general relativistiefark to obtain many of

the same mathematical results. On the other hand, the question of whether the Big Bang model is a correct
description of the origin and evolutionary development of the universe is entirely hinged on the ultimate
validity of generatelativity's fundamental postulate, which in principle denies that privileged reference
frames exist. Very germane to this discussion is the recent admigipof(an eminenphysicist to the

effect that the CMR presents undeniable experimental evidence for the existence of an absolute reference
frame in the universe, a result which is consistent with Maring¥ évidence for absolute spa¢ene and

also with at least one of the earlier gravitational theories reviewed by Nd&h {This point is treated in

more detail sibsequently and it is shown that the existence of the CMR as an absolute reference frame is
perhaps the most important evidence that can be adduced for the creation model of the universe as
proposed herein. Before engaging in this discussion furtherngggssary to complete the present

discussion of the CMR and the Cosmological Principle.

Measurements have shown the spatial distribution of the CMR is so uniform that it is questionable whether
it could have been produced by the Big Bang scenario assibwginally conceived. Weisskogf| has

recently reviewed the nature of this and other problems with the Big Bang model, and has discussed [p. 286
the provisional solutionseffered by postulating an explosive expansion in the very early stages of the Big
Bang. Questions still remain, however, not the least being that the entire scenario assumes some type of
grand unification theory which has yet to be verified. But is it @iaat for cosmologists on one hand to

claim that the universe evolved only through the action of known physical laws and on the other hand to
devise solutions to cosmological problems by using unverified hypotheses as a basis for those solutions? W
havealready noted the failure of the uniformitarian principle to successfully account for the origin of Po
halos in Precambrian granites, or to provide a basis for synthesis of a piece of granite. In a similar manner it
seems the introduction of unverified phigal concepts as the basis for possible solutions to difficult
evolutionary cosmological problems is just the inevitable result of the failure to explain the creation of the
universe on the basis of the uniformitarian principle. In any event, the newlygsed expansionary

modification to the Big Bang only deals with the earliest instants of the Big Bang, after which it is supposed
the expansion of the primeval fireball continues as envisioned in the original Big Bang model. As we shall
soon see, it appeaa there may be a contradiction involved in the theoretical development of expansion of

the fireball.

The Big Bang Model and the Cosmological Principle

In spite of the foregoing difficulties it might still be argued that Big Bang model must be correasbdta
predicts a universe in accord with the Cosmological Principle, viz., that the universe appears the same
irrespective of the location of the observer in the universe. The problem with this argument is that we really
do not know the Cosmological Priple is true. In fact, all that we know is that the large scale structure of

the universe appears to be approximately isotropic (i.e., the same in all directions) from our present point of
observation. Modern cosmology justifies the Cosmological Prinbipoupling the observation of isotropy
about our position with the assumption that our galaxy does not occupy a special position in the universe.
That is, if our galaxy occupies a rgpecific or arbitrary position in the universe, then it follows thevense

must be isotropic everywhere and hence homogeneous as well.
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But what if our galaxy does occupy a privileged position in the universe? First, it would no longer be logical
to extrapolate the isotropy which we observe to the other parts of the univendech means it would no

longer be possible to justify either the condition of homogeneity or the cosmological principle. Second, the
simplest deduction of the observed isotropy of the universe from our location is that the universe must be
spherically ssnmetric about either the Milky Way or some point which is astronomically nearby. But
spherical symmetry about any point in the universe implies that point is the Center, and this brings us to the
discussion of the creation model.

A Creation Model of the UWrerse: The Fundamental Postulate

The fundamental premise of the Jud€@iristian creation model of the universe is determined by the
scripture, "The Lord has established His throne in the heavens, and His kingdom ruleth over all." Psalm
103:19 (RSV). Ondlbasis of this statement it is evident that the Creator has established, or fixed, His
throne at some point in the universe, which in my view is none other than the Center of the universe. Itis
axiomatic that a fixed point in the universe requires thésesnce of a fixed or absolute reference frame.
Previously [p. 287] it was noted that the CMR has been recognized as establishing an absolute reference
frame @5); so it is quie clear that the fundamental postulate of this creation model of the universe is based
on tangible scientific evidence.

The Revolving Steady State Model of the Universe: A Brief Description

Assuming there is a Center (C) to the universe, | propose thajalaies are not receding from each other

as presently supposed, but instead are revolving at different distances and at different tangential speeds
around C. On this basis all galaxies must have a tangential velocity around C. Measurements have shown
that our solar system, and hence the Milky Way, has a cosmic velocity through thed6Mah(l it is this
velocity which is identified with the tangential velocity of the Milkyw\éaiound C. In this view C must lie
somewhere in that plane which passes through the MW which is also perpendicular to the cosmic velocity
vector of the MW. It is evident that the RSS model pictures the galaxies orbiting C in any one of many
different-sized concentric shells which suggests the alternate designation 'Shell Model of the Universe.'

As originally conceived this Revolving Steady State (RSS) model envisions a universe with galaxies which
move in circular orbits under the gravitational field pragal by all of them. The field is assumed to be
stationary and spherically symmetric. Decades ago Einstein made a general relativitygjuafyc{rculating
particles constraiad by this type of gravitational field, but his analysis did not mention redshifts, nor was
there any hint that he considered his analysis had any reference to the structure of the universe.

The RSS Model and Galactic Redshifts

Assuming the galaxies arevaving in different orbital planes and with different tangential velocities v
around some universal center C, initially | thought that if the Milky Way was one of the innermost galaxies,
then most of the galactic redshifts as observed on earth might lzetdia combination of gravitational and
transverse Doppler effects. (A literature search showed that Bud@vh@d proposed over a decade ago

that quasars were possibly stellabjects whose redshifts might be attributable to the transverse Doppler
effect.)
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Although questions have arisen about this explanation for the galactic redshifts in the RSS model, it seems
worthwhile to explain my original rationale and the objectionsieihnow appear to present themselves. In
particular, in the Newtoniafbased RSS model the galaxies of mass m and tangential velocity v remain in
circular orbits by gravitational attraction of the total mass M within the sphere of orbital radius R. In this
scenario, m¥R = mMG/R, or V¥ = GM/R, where G is the gravitational constant. Thus an observer on an
innermost galaxy located at a distanceffd@m C would in theory see light from a more distant galaxy (at

R from C) shifted in frequency because of tartsverse Doppler effect and the change in gravitational
potential V(R) = -GM/R. The presumed | imiting di
would be when the tangential velocity v = c, the velocity of light. Beyond this presumedigalaoff

distance the RSS model tentatively assumes a rapidly diminishing mass/energy density so that we do not
encounter an infinite gravitational potential (see discussion of equations (2) and (3) for more details).

The frequency shifts expected inetlkRSS model can be compared to an eadbnd [p. 288] observer
comparing the frequency of a light signal emitted from his position on the rotating earth's surface, where
the tangential velocity isiyand the gravitational isiywith the frequency of thesame signal emitted from
anoverheadsatellite which is orbiting with velocitym a gravitational potential % The experimentally
confirmed @1) equation for the redshift, aderived from the principle of equivalence, is:

(1) z=(- VG- 1{-VvAV 2¢.

The same equation applies in the RSS model except tlzaid/\{ are the cosmic velocity and gravitational
potential of the Milky Way at Rrom C whereasaand \s represent the same quantities for a more distant
galaxy &R from C.

Another source of frequency shifts arises because the Milky Way (MW) is not exactly at C. In this case the
more distant galaxies, which are rotating away from or toward the MW, produce first order Doppler
redshifts or blueshifts. The bluestsftwhich would be most pronounced for nearby galaxies, can be
eliminated for all practical purposes if it is assumed that the more distant galaxies are rotating away from
the MW. This scenario would result in a recessional redshift which, because it depertide cosine of the
angle between the velocity vector of the outer galaxy and the line of sight from the MW to that galaxy,
would diminish with distance. Thus, of itself this redshift could at most be only a part of the total galactic
redshift observedn the earth. Of course, a significant distasreéated redshift, irrespective of its origin,

could overshadow most blueshifts expected from galaxies rotating toward the MW and eliminate the need
for assuming rotation away from the MW.

We nowreturntothedi scussi on of the redshifts expected on
density of the universe i s %3sasdisobstithtion af thdbapproprate st a n
quantities into eq. (1) leads to the formal result that pieportional to R, which is of the same form of the
redshift relation proposed in reference33,34,37-39). On a similar basis, if the density is assumed to vary
inversely as R, then one can oistan expression for z which is proportional to R, which is of the same form
as the Hubble relatiord9).

Of course, astronomers measure apparent magnitudes, not distancesfaartdere to be a quantitative
comparison between the above results and the redshift distribution, the light flux relation for the RSS model
must be formulated so as to include the combined effect of the redshift and gravitational focusing. This
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formulation has yet to be done; thus on this basis alone it would be premature to claim the forgoing results
are consistent with the galactic redshift relation proposed by Nicoll and Sé)aMoreover it should be
remembered that if the universe is revolving, then an extraneous factor has been included into the data
which comprise the redshift distribution, and this would preclude any immediate comparison. But regardless
of the outcomeof the above calculations, there seems to be a more fundamental objection to the preceding
formulation.

I n particular, we must carefully investigate whe
calculations is the correct expression fbe potential function. It is of crucial importance to know whether it

is correct for it is used as the basis for the derivation of the Hubble releih82) in Big Bang cosmology.
According to Silk3() and Weinberg3?2), its use in computing the potential at the surface of an arbitrarily
large, but finite sphere, of radius R within an infinite universe is justified by a theorem [p. 289] due to
Birkhoff. Part of the proof of this theorem imptly assumes that the universe is structured according to the
Cosmological Principle. Now the creation model of the universe proposed herein is also of infinite extent,
but the Cosmological Principle does not hold, so that there is no basic reason wthethsm should yield

the correct gravitational potential in the RSS model. But should it hold for the Big Bang model?

To answer this question we first note that the n
repulsive force per unit mass F/m = GMiereas there is an experimentally confirmed theorem in

classical mechanics which definitely requires an attvaeti f or ce per u nitaexisnaany F/ |
point R within a sphere enclosing a uniform mass distribution. This latter result is an integral part of both the
RSS and the Big Bang models. Thus t hegmad a&sitt i al
would be for the RSS model because it yields an incorrect sign for the force. EveB3idEnientary

treatment (see page 332) makes it clear that the deroratf the Friedmann equation for the Big Bang
expanding universe Iis based on the potential V =
theoretical development of the primeval fireball, which is of course the basis for predicting the Hubble
relation in the Big Bang.

An expression for the potentiab,51) which does yield the correct attraeé force is given by

2) V(R) = —G&M4[Rnp whedrre Mp#Hr.4mn |

The problem here is that for a finite, uniform density we encounter an infinite potential due to the
presumed infinite size of the universe. This result is the same for both the Big Banganddeé RSS
model.

Alternatively, a finite potential can be obtained from eq. (2) by assuming the density diminishes more rapidly
than 1/R after R', where v = c. As a first approximation this assumption truncates the potential at R'. In this
case the uppr integration limits in eq. (2) must be changed from infinity to R', and we have the following
potential:

(3) V(R) = —G@&M4|[Rntp wherelM is defined in eq. (2).
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If this potential is used in eq. (1) to compute z for the RSS model, then for a uniform density for all R less
than R', we find the redshift is zero. If, however, the density increasd$22hen we can formally obtain a
relation G1) similar to that deduced by Hawkir®4j. Agamn, however, it is premature to make any claims
about this result until more work is done.

Another possibility for obtaining redshifts in the RSS model is to assume the mass/energy density diminishe:
as 1/R. In this case the galactic orbits are no longerwdar but spirals, and there is a recessional

component to the velocity which leads to a first order Doppler shift and a Hubble e mlation. For this

view to have any credibility most of the mass/energy of the universe must be in a form othetriha

matter and radiation energy presently observed and/or inferred in stellar systems and intergalactic dust. In
this context it is perhaps worth mentioning that EIB&)Y has proposed that there may be a large amount of
undetected mass/energy in other forms (e.g., neutrinos) which could raise the cosmic mass/energy density
to more than a million times the present density estimates of 36 10~ °glcm?.

Of course the RSS model does not require that the redshifts are velocity dependent. In this respect it is well
known that years ago proponents of a static or steady state universe proposed a variety of distance
dependent interpréations of the redshift which were nerecessional in nature (see North&2j review for

details and references). The investigation of the origin of the redshifts in the R&3 should include a
reexamination of these alternatives.

Estimates of the Distance from the Milky Way to the Center

Earlier it was implied that the Milky Way could be one of the innermost galaxies in the RSS model. This view
is based on the assumption thine Milky Way's cosmic galactic velocity of 550 km/s through the GIR (
is just the tangential velocity of the Milky Way (MW) around C. Galactic peculiar motions may afdbde
same nature. On this basis we can compu¢t et he an
GM/ R, which leads to * he result that w = 2(mnpG/ 3

For a congdgicantt pbenrn ®fdy, ddthe distnce from C to our galaxguld be

about 3.7 x 10light-years. (C of course would be located somewhere in the plane perpendicular to the
direction of the motion of 2gcrhe h®MW tohtally (S xiBe CM
10" Sarc-sly), which means that differeidl angular motions of the more distant galaxies (as observed at the
MW) would still be below the present detection limit of light telescope&@ 3arc-sfy). In the latter case

the distance from the MW to C is about 3.7 R light-years and is consideraHe preferred value so as

reduce potential blueshift effects. This distance placesiSide our galaxput still in the plane which is
perpendicular to the MW's cosmic velocity vector. No observational data as yet seems to locate the
direction of C in tht plane. On the other hand Orion is in that plane, and is prominently mentioned in
Scripture (Job 9:9; 38:31; Amos 5:8). As a working hypothesis | suggest that C may lie a few million light yee
beyond Orion. One density used in the preceding calculatismigher than current estimates but, as

previously noted, Elli$R) has suggested there may be a large amount of undetected mass/energy which
may raise the value to more thal0 2 §/cm?3. On this basis the higher density estimate is not unreasonable.

In the RSS model the value of the density cannot much exceetiflom? or else the angular velocity will
increase to the point where differential motions of distant galaxies wbeldbserved.

278


http://www.halos.com/book/ctm-app-17-l.htm#51
http://www.halos.com/book/ctm-app-17-l.htm#34
http://www.halos.com/book/ctm-app-17-l.htm#52
http://www.halos.com/book/ctm-app-17-l.htm#42
http://www.halos.com/book/ctm-app-17-l.htm#46
http://www.halos.com/book/ctm-app-17-l.htm#52

The RSS Model and Olber's Paradox

We briefly digress to note that Olber's Paradox is resolved if the universe is structured according to the RSS
model because the finite number of galaxies within a sphere of radius R' will only produce adhtiflux

at the Milky Way. Even if there is luminous matter beyond R’, the density is assumed to diminish so rapidly
that the light flux received at the Milky Way from beyond R' will also be finite.

The RSS Model and Varshni's Analysis of Quasar fRedshi

In the context of the present proposal for the structure of the universe it is most appropriate to refer to
Varshni's $3) investigation of the redshift distribution of 3&tiasars. From a probability analysis of those

384 quasars he [p. 291] found an astounding 57 sets of redshift coincidences within small redshift intervals.
Varshni calculates the probability of chance coincidence of these groups to be abdlHconcludes

that if quasar redshifts are real (he thinks they are not) and are of cosmological origin (i.e., distance
related),then the only logical deduction from the data is, in his own words, as follows:

The Earth is indeed the center of the Usrise. The arrangement of quasars on certain spherical shells is only
with respect to the Earth. These shells would disappear if viewed from another galaxy or a quasar. This
means that the cosmological principle will have to go. Also, it implies that aicabe system fixed to the

Earth will be a preferred frame of reference in the Universe. Consequently, both the Special and the Genera
Theory of Relativity must be abandoned for cosmological purposes.

These deductions are amazingly similar to the dedustiof the RSS model except that, first, the earth, or

MW, is only astronomically close to rather than being exactly at the Center, and, second, the absolute
reference frame is defined by the CMR and not the position of the earth. And from earlier dissussibis
article, it should now be clear that the special and the general theory of relativity are not credible theories in
the RSS model. In fact, as shown below, if anything it now appears that the results of one of the most
celebrated experiments irhe history of physics contradict the basic premises of both special and general
relativity so directly that, to me at least, it seems these theories are no longer tenable. As noted earlier,
however, just because special and general relativity are showvae tantenable does not invalidate all the
mathematical results obtained by these theories. It suggests rather that there must exist an absolute space
time framework which would encompass all the results of relativity which do accord with experiment, but
different results where relativity theory makes incorrect predictions. Several investigations pertaining to this
alternative framework have already been citet®{44). In addition we should also mention Club&g)(work

and his exchanges with others5) on necLorentzian relativity.

The RSS Model, the CMR, and the Theory of Relativity

Clube's %4) explanation for the CMR undergirded by the assumption of a roglativistic Lorentz invariant
material vacuum. It is intriguing to consider that the CMR may be the result of emissions from a cold
material vacuum. On a related matter, Clube cites other wb6j &s evidence that observations are not at

all inconsistent with an essentially Euclidean infinite cosmos. Certainly these ideas appear easily reconcilabl
with the RSS model since they assuime éxistence of an absolute reference frame. However, the details of
Clube's theory have yet to be worked out so it is premature to make any claims until further work is done. Of
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course there is also the possibility that the CMR may be a part of thé tingititwas created in Gen. 1:3.
Interestingly, Weisskop#if) alludes to that very possibility in the closing paragraph of his recent article:

Indeed, the Jude&hristian traditon describes the beginning of the world in a way that is surprisingly similar
to the scientific model. Previously, it seemed scientifically unsound to have light created before the sun. The
present scientific view does indeed assume the early universe fidled with various kinds of radiation long
before [p. 292] the sun was created. The Bible says about the beginning: "And God said, 'Let there be light’;
and there was light. And God saw the light, that it was good."

Irrespective of how it originatedhe most important fact about the CMR is that it represents unequivocal
evidence of an absolute reference frame in the universe, a very necessary condition in the RSS model, but
inconsistent condition for the relativistic foundations of the Big Bang rhadeexplicitly show exactly how

this inconsistency arises, it is most helpful to include another quote from Weisskopf's recent article:

It is remarkable that we now are justified in talking about an absolute motion, and that we can measure it.
The greadream of Michelson and Morley is realized. They wanted to measure the absolute motion of the
earth by measuring the velocity of light in different directions. According to Einstein, however, this velocity is
always the same. But the 3K radiation represenfxed system of coordinates. It makes sense to say that an
observer is at rest in an absolute sense when the 3K radiation appears to have the same frequencies in all
directions. Nature has provided an absolute frame of reference. The deeper signifafaheeconcept is

not yet clear.

With all due respect to my eminent colleague | suggest the meaning of this fact is not obscure at all. |
suggest the evidence (the CMR) which has received worldwide acclaim as confirmation of the Big Bang is in
reality its death knell for, ironically, it is now clear that the existence of the CMR essentially falsifies the
fundamental postulates of the theory of relativity. The logic is quite straightforward. Referring to the last
guotation by Weisskopf, we note he mentiotie famed MichelsosMorley experiment, which achieved

only a null result.

Lorentz's efforts to explain this null result on the basis of an absolute reference frame were supposedly
untenable. The real explanation, according to almost every physics textadatén in the past 60 years,
was given by the theory of relativity, namely th@iven the null result of the Michelsdforley experiment,

if the fundamental principles of relativity are true, then there is no absolute reference féamte CMR is
anabsolute reference frame, so the original relativistic deductions about the Michdismiey experiment
are in error. More precisely, since logic requires the contrapositive of a statement to be equivalent to the
statement itself, the preceding "if relaity is true, then no absolute reference frame" statement must be
equivalent to "if an absolute reference frame exists, then the fundamental principles of relativity are
untrue.” In simpler terms the theory of relativity has been falsified because a nraicpon of the theory is
now known to be contradicted by an unambiguous experimental ré&fithhout relativity theory there is no
Big Bang, no Hubble relation for the redshift, and no explanation for the CMR in an evolutionary
cosmological model.
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Acknowedgments, Reflections, and Conclusions

Special thanks goes to Drs. Frank Awbrey and Bill Thwaites, Biology Department, San Diego State Universi
for extending to me the opportunity of participating in this symposium, and for their understanding and
patience during the revision of this contribution. Special thanks also to Dr. Alan Leviton, Director, Pacific
Division of the AAAS, who very kindly undertook the task of translating my computer disks into a finished
manuscript.

Several years ago tharkerican Physical Society sent its members a copy of the National Academy of
Sciences resolution of April 1976, "An Affirmation of Freedom of Inquiry and Expression,” which reads in pat
". .. That the search for knowledge and understanding of the physreaérse and of the living things that
inhabit it should be conducted under conditions of intellectual freedom, without religious political or
ideological restrictions.... That freedom of inquiry and dissemination of ideas require that those so
engagedoe free to search where their inquiry leads . . . without political censorship and without fear of
retribution in consequence of unpopularity of their conclusions. Those who challenge existing theory must
be protected from retaliatory reactions."

In recen years the lofty aim of that resolution has not been realized as | have tried to pursue my research. In
my opinion some of my more influential colleagues have found it easier to support this NAS resolution for
foreign dissident scientists than for an Angamn scientist who dissents from evolution. In fact | read in a

recent issue of SciencBi) that the NAS itself has recently stepped up its-@ntiation campaign by the
widespread distrintion of a publication which claims that creationism is not science. | will present the
opposite viewpoint in my forthcoming book&) while also relating some details concerning my diffies in
pursuing research in this somewhat controversial field. The impact of aforementioned NAS resolution on my
research efforts receives special attention.

In closing | wish to express my gratitude to those of my evolutionary colleagues who on socoasipns

have assisted me, and on other occasions have collaborated with me in my research. Of one thing | am
certain: Only in America could my research over the past two decades have been accomplished. | close by
expressing gratitude to my Creator fofaving me the privilege of being an American. | submit this article to
the scientific community not as an antagonist who purports to have the last word on the subject, but as a
colleague who, in the spirit of free scientific inquiry, genuinely seeks aowigocritical response to the

evidence presented herein. Perhaps a future "Evolutionists Confront Creationists" AAAS symposium would
be the ideal forum for this exchange to occur.
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Appendix: Dalyrymple's Letter to Wirth

UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
Branch of Isotope Geology (ms 937)
345 Middlefield Road
Menlo Park, CA 94025

26 March 1985

Mr. Kevin H. Wirth

Director of Research

Students for Origins Research
P. O. Box 203

Santa Barbara, CA 93116

Dear Mr. Wirth:

Tom Jukes sent me copies of your exchange of correspondence and your Document 32 to PACIFIC
DISCOVERY. I note that in the latter you have incorrecthactieaized my testimony at the Arkansas trial by
omitting nearly the entire substance of my comments on Gentry's pleochroic halos. About my testimony you
say, "Although it is conceivable to test Gentry's findings, his challenge was dismissed at thelst 8

expert witness for the ACLU Brent Dalrymple us a 'minor mystery' with prohibitively high costs for building a
test mechanism and that was that. No more discussion.” Your statement is untrue and since my testimony is
a matter of public record | am mstified as to the source of your information. Please allow me to summarize
what | have said about Gentry's conclusions, both at the trial and at the Santa Barbara AAAS meeting.

First and foremost, Gentry's "hypothesis" is unscientific because he propasesdation of the Earth, and a
fiat-induced flood. In science, miracles are anmw Miracles may occur (although I am unconvinced that
they do), but they are the subject of philosophy and religion, not science.

Second, there have been several crediliteraate hypotheses advanced in the scientific literature for the
origin of anomalous Rbalos, including erasure or modification of the inner halos by the Alpha radiation

from another isotope, such as P40, migration of uraniurseries elements througte rocks by either

fluid migration or diffusion, and modification of halos by heat, pressure, and chemical change during
metamorphism. Gentry has disputed all of these explanations but has disproved none of them and I find his
arguments unconvincing.

Third, there are numerous problems with halo interpretation and there is a distinct possibility that the Po
halos are not what they appear to be. Known difficulties include coloration [p. 297] reverals due to
saturation effects, attenuation of alpha particlenges by the radioactive inclusion, dose dependence of
halo radii, the lack of adequate data on the relation between energy and distance in the various mineral
types in which halos are found, and the probable but unknown effects of crystal imperfectiorcti@amical
impurities.
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Thus, the identification and interpretation of the-salled Pehalos is a very uncertain business. We don't
know with certainty, a) that they are Hwalos, or b) how they are formed. This is the background of my
description to the cart of Pohalos as one of sciences many "tiny myateresiysterious because their
explanation is uncertain and tiny because | think that they are a problem of minor importance (which
explains why few scientists bother with them). The fact that the origuohiaterpretation of Pehalos is
uncertain lends no credibility to Gentry's unscientific "hypothesis". Science is full of mysteries, that is why
there are still employment opportunities for scientists.

As for Gentry's "challenge”, it is nonsense for seierasons. First, the synthesis of a heasized piece of

granite in the laboratory would neither prove nor disprove Gentry's "hypothesis"”, only demonstrate that
someone had figured out the technology and spent the money to make large pieces of grangeforlig

stated purpose it would be a worthless experiment and that is one reason why no serious scientist will take
Gentry's challenge seriously. The problems in completely crystallizing igneous rocks in the laboratory are
well known and are due to s@&li.e., it is not always easy to reproduce in the laboratory what nature
requires hundreds of thousands or millions of years to do. The principal difficulties are nucleation, kinetics,
time, and volume.

Gentry's insistence on a hassized piece also is seewhat of a problem. Experimental petrologists find it
most convenient and sufficient to work with equipment of reasonable size and cost. As a result, mest high
pressure and temperature bombs use charges of less than a gram in weight. An apparatusdsizgrah
handsized piece of an igneous rock would be immense and costly, and as far as | know, no experimental
petrologist has found it necessary to build and utilize such an apparatus when the smaller, less costly
equipment serves the purposes of science.

Second, Gentry's "challenge" is absurd because it is not necessary to perform Gentry's experiment to prove
his hypothesis incorrect because it is already proven false. Gentry's main point seems to be that granites
(and here we don't know whether he is ngithe term loosely to include all granitic rocks or specifically to
include only granite in the strict compositional sense) do not cool from a liquid rock melt, but there is ample
proof that he is wrong. Igneous textures are distinct and can be dupli¢catdee laboratory using a variety

of materials, including rocks. Igneous rocks with igneous textures can also be observed forming in nature.
One example is Kilauea lki lava [p. 298] lake, where drilling over a period of several years has recovered a
continuum of samples in progressive stages of crystallization by cooling of a rock melt. Other examples
include lava flows, many of which crystallize completely within a year or so. The textures of these lavas are
virtually identical to granites, which is naid surprising. Recall, if you will, that the primary difference
between volcanic and batholithic intrusive rocks (granites) is that the former reaches the surface whereas
the latter does not. Furthermore, the sequence of crystallization of minerals intgravhich can be

determined by any experienced petrologist for any given rock, invariably agrees with the order predicted by
thermodynamic calculations and laboratory phase equilibria studies for minerals crystallizing from a rock
melt of granitic composon.

Third, Gentry seems to think that the Precambrian consists entirely of "primordial” granites and that this
"primordial basement" is overlain by the stratified rocks of the world (deposited during the Flood, of

course). At best this view is naive. Tirecambrian consists of rocks of virtually every type, including lava
flows, glacial deposits, and continental and oceanic sedimentary rocks. In fact, the oldest rocks on Earth (3.
to 3.8 billion years-Western Australia, Greenland, southern Africa) amalflows and shallow marine
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sedimentary rocks. These are intruded by younger granitic rocks. There are no "primordial granites" as per
Gentry, or at least none have been found.

As for as | am concerned, Gentry's challenge is silly. He has proposed ahaisinconclusive experiment

to test a perfectly ridiculous and unscientific hypothesis that ignores virtually the entire body of geological
knowledge. Science is not required to respond to such a challenge and the fact that Gentry's proposal has
been ighored does not entitle him to any claim to victory.

As you can see from the above (and as you should have recalled from my remarks at the AAAS symposium
my objections to Gentry's interpretation of F@los are far more numerous and substantive than, assay

in your document, the "high costs for building a test mechanism". You also imply that | have no substantive
objections to Gentry's proposal. In so doing you have falsely represented my position and incorrectly
reported my testimony at the Arkansasat. | trust that you will take immediate steps to correct the error.

Yours truly,

G. Brent Dalrymple
cc: S. Warrick
W. Bennetti
T. Jukes
W. Meikle
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Appendix: Dalyrymple's Letter to Wirth

Gentry Responds to Dalrymple's Letter
to Kevin Wirth
Dakymple's Letter Outlined Along With
Gentry's Comments to Each Point

l.[Gentry's] hypothesis is unscientific because it assumes fiat creation of the earth and a worldwide flood,
according to Genesis.

Gentry:In his talk at the AAAS symposium at Santa 8arlDalrymple referred to science as.".
that magnificent field of objective inquiry whose only purpose is to decipher the history and laws of
the physical universe." A "field of objective inquiry” implies that scientists are searching for the
truth. If Dalrymple is really looking for the truth, he has no logical basis for a priori excluding the
possibility of creation. Scientists should keep an open mind to all possibilities and make decisions on
the weight of the evidence.

Il.Several credible alternathypotheses advanced to explain Po halos:
A. Erasure of inner halos by alpinadiation from another isotope, such as-2tb0

Gentry:l have shown (Gentry 1978a and 1978b) that erasure of inner halo rings occurs at
extremely high doses when reversal eféeate apparent. This is an extremely rare occurrence
that is easily discernible by microscopic observation and can be confirmed by scanning
electron microscope-ray fluorescence methods which show the reversed region is
characterized by a calcium and pesum inversion anomaly. There is no basis for claiming
erasure of inner halo rings has caused misidentification of Po halos.

B. Migration of Useries elements through rocks by diffusion (secondary hypothesis)

Gentry:l have investigated the hypothesistbé secondary origin of polonium halos in
granites from uranium daughter activity and have shown (Gentry 1968; Gentry 1976a; Gentry
1984a) that this hypothesis has no basis in fact. Dalrymple presents no new data to support
his comment; so it must be assad that this comment is similar to the one he made at the
Arkansas trial. When Attorney Williams asked whether he had done any investigations to
support such comments, he responded negatively. It appears he is doing the same in his
correspondence to KewNtirth.

C. Modification of halos by heat, pressure, and chemical change during metamorphism

Gentry:Halos occur in many mica samples which have not undergone metamorphism of
any kind; so it is useless to object that halos have been modified for thanrdammwf of this
is demonstrated by the fact that Po halos occur in the same mineral specimens with well
defined uranium and thorium halos, which show no modification of their ring structure. (See,
for example, Gentry 1968; Gentry 1971b; Gentry 1973a;r&874a; Gentry 1978; Gentry
1984a.)
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[ll.Problems with Interpretation of Po Halos
Coloration reversals due to saturation effects

Gentry:Years ago | showed (Gentry 1973a and Gentry 1974a) that Po halos exist in all
stages of coloration, ranging from thosdich are barely discernible to those which are
densely colored. Saturation effects, if they were to exist at all, would only occur with those
halos that were densely colored. There is no basis to the claim that saturation effects are a
cause for misintgreting Po halos.

A. Attenuation of alphgparticle ranges by radioactive inclusion [p. 300]

Gentry:At the Arkansas trial, my colleague admitted he had read virtually none of my
technical reports on radioactive halos. His suggestion that ayattticles nay be attenuated
by the finite size of the Po halo radiocenter suggests that he still hasn't read my reports, or if
he has, he hasn't read them very carefully. Had he done so, he would have learned that Po
halo radiocenters in micas are typically extrensghall, about just one or two micrometers in
size. Uranium halos with radiocenters this small show excellent definition of all the uranium
halo rings because there is virtually no attenuation of the alpha particles. Since the energies of
a number of the wnium-series daughters are the same as for the Po halos, it likewise follows
there is virtually no attenuation of the alpha particles byHado inclusions.

B. Dose dependence of halo radii

Gentry:l have reported on a long series of heliion irradiations of several minerals and
documented in detail the dependence of coloration on the alpha dose (Gentry 1973a and
Gentry 1974a). The coloration bands measured at various doses and energies were then
shown to correspond almost exactly to the measured vadfiise corresponding halo radii.
Thus there is no uncertainty about-Ralo identification relating to the alpha dose.

C. Lack of data on relation of energy and distance in the various mineral types in which halos are found

Gentry: The same comments apgigre as in (C) above with the additional statement that
the reports mentioned contained exactly the information on the relationship of energy and
distance that Dalrymple seems to feel is in question. Again | ask: Has he even read my reports

D. Unknown effets of crystal imperfections and chemical impurities

Gentry:As Dalrymple well knows, there are crystals of various minerals, which aneigtell
perfect and others which have many crystallographic imperfections and chemical impurities. |
have made it gractice to perform my halo studies using good mineral specimens. Itis a
simple matter to avoid the poor specimens. Moreover, | should again point out that Po halos
are found in the same mineral specimens with slefined uranium and thorium halos.

Crysal imperfections did not affect the structure of the uranium and thorium halos, neither
did they affect the structure of the Po halos.
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E. Conclusion of Interpretation—Tiny Mystery
Tiny—because halos are problem of minor importance
Mysterious—explanation is uncertain

This explains why few scientists bother with them.

Gentry: The net result of Dalrymple's evaluation is that Po halos in granites are only a tiny
mystery. To him and many others, they may be only this, but the fact remains they cannot be
explained on the basis of uniformitarian evolutionary principles. Something so tiny should
already have found a rational explanation within the realm of conventional science, if indeed
one was to ever have been found. No, more than that, since the segoorigin of Po halos
from uranium is the favorite candidate for explaining Po halos in granites, we must ask why no
one has artificially produced a 248 halo in granite. The radioactivity necessary to do the
experiment is available as is the rock it&dfwhat is the barrier in reproducing a tiny mystery
such as a RP818 halo if indeed it can be done by man? | suggest the Po halos are mysterious
only to those who wish to exclude the activity of the Creator of the universe to His own
creation. Perhaps satists should awaken to the possibility that the Creator is attempting to
attract their attention by this paradoxical, tiny mystery that continues to confound giant
intellects in sciencgp. 301]

IV Discussion of Challenge
Nonsense for several reasons
1. Synthesis of hanesized piece of granite would neither prove nor disprove hypothesis.

Gentry:As has been pointed out a number of times in this book, confirmed
evolutionists have essentially dug their own graves by insisting on the universal
application ofthe uniformitarian principle. If evolutionary theory is right, the
Precambrian granites formed numerous times over the vast expanse of time during
which the earth was evolving, and this was presumably being done solely by the action
of the same physical\es that are operating today. It is inescapable, therefore, that it
should be possible to reproduce today by design what nature presumably did just by
chance.

2. Problems in crystallizing igneous rocks in laboratory are a) due to scale; i.e. nucleation,
kinetics, time, and volume; and b) hassized piece is a problem because it would
involve immense and costly apparatus.

Gentry:As we showed i€hapter 9 Dalrymple's contention that he knows why it has
thus far been impossible to synthesize a granite is based on his own view of Earth's
history, namely, that the granites crystallized slowly over geological time. There we
also noted that if nature was supposedly successful in overcoming the obstacles of
nucleation and kinetics numerous instances during the course of geological time, there
is no reason why these obstacles should not be surmounted in the modern scientific
laboratory. He refuses to admit that the impossibility lies, not in technological sactor
such as those he mentioned, but in the fact that the Precambrian granites are the
Genesis rocks of the earth, made by the Creator in such a way it is impossible to
reproduce them without His intervention. Finally, at the Arkansas trial Dalrymple
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a.

b.

B.

admitted that geologists had failed to synthesize even a tiny piece of granite. So why
does he now claim that the problem in granite synthesis is related to its size?

Absurd because:

1. Unnecessary to falsify hypothesis because it is already proven false

Gentry:My hypothesis is that the Precambrian are the Genesis rocks of the earth,
created by God in such a way that they cannot be duplicated without His intervention.
Dalrymple apparently is claiming my view of these rocks has already been proven false.
Where ighe proof? There is no proof! What Dalrymple calls a disproof of my views
relates to his flawed comparison of the Kilatlkalava specimens with granites, as
was discussed iGhapter 10

2. Wrong in saing granites do not cool from a liquid melt
Igneous textures are distinct and can be duplicated in laboratory using rocks. Igneous rocks with
igneous textures observed forming in nature; e.g., (1) Kilauea Iki lava and (2) lava-ftextsire virtually
identical to granites.

Gentry:This is the sgalled "proof” that my hypothesis is wrong. The
inference of these comments is that there is a lot of similarity between the
Kilauealki samples and granites. True, Dalrymple claims that only the texture is
the same, but ilChapter 10ve showed that only one aspect of the texture is
similart the intergranular structure whereas the grain size is considerably
different between the lava lake samples and therges. Moreover, we also
showed inChapter 1Ghat the samples are grossly different in bulk composition
and mineralogy, meaning there is little similarity between the Kildiekava
lake samples anthe granites. [p. 302]

Sequence of crystallization of minerals in granite agrees with the order predicted by thermodynamic
calculations and laboratory phase equilibria studies for minerals crystallizing from rock melt of granitic
composition.

Gentry:In Chapter 101 pointed out that my creation model envisions a
primordial liquid as a precursor of the Precambrian granites. But there is
nothing in my model which prohibits the Precambrian granttesithaving a
sequence of crystallization that agrees with thermodynamic calculations. So
Dalrymple's argument that granites came from a melt is no argument at all
against the Precambrian granites being among the primordial Genesis rocks of
our planet.

Naive because Gentry claims Precambrian consists entirely of "primordial” granites, overlaid by
stratified rocks of the world deposited by flood. Actually, Precambrian consists of every type of rock
including lava flows, glacial deposits, and sedimentary rd@ldest rocks in world (3:583.8 b.y.) are shallow
marine sedimentary rocks. These are intruded by younger granitic rocks.
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Gentry:Here Dalrymple argues against a "straw man" creation modélhapter 10l
explained in detail that my creation model is much broader and envisions many more
possibilities for the formation of various rock types than Dalrymple considers to be the case. In
particular | explained that the Genesis record of creation veeekthe subsequent events of
the worldwide flood encompass, in addition to the primordial created rocks such as the
Precambrian granites, the formation of pristine sedimentary rocks;liegaocks, the
intrusion of granitelike rocks into pristine sedentary rocks, and almost unlimited
possibilities of mixing these various rock types with secondary rocks that were formed at the
time of the flood.

Dalrymple also refers to Precambrian glacial material, apparently for the purpose of
attempting to cast dobit on my creation model. The reader should understand that just
because geologists designate something as Precambrian doesn't automatically mean it has
any connection with the primordial events of Day 1, or for that matter, of creation week. In
the case othe Precambrian granites it does have a connection; in other cases it may not.
Investigation on a casky-case basis is needed before it can be decided whether something
called "Precambrian” can be connected to the events of creation week.

So the mere egience of what Dalrymple refers to as Precambrian glacial deposits does
nothing to detract from the solid identification of the Precambrian granites as the primordial
rocks of our planet. | should also remark that whatever it is that Dalrymple is clagsifyi
glacial material may or may not ultimately prove to be glacial material at all. Additional
information about my creation model is givenGhapter 14 That model includes the

possibility that sora granites may have been created on Day 1 adjacent to and immediately
after some primordial or pristine "sedimentary" rocks were created. Perhaps this is what
Dalrymple refers to as granites intruding ancient sedimentary rocks.

V.Conclusion
Gentry's challeng is silly; synthesis test is absurd and inconclusive; hypothesis is perfectly ridiculous
and unscientific, ignoring virtually the entire body of geological knowledge.

Gentry:l agree that my discoveries upset virtually the entire body of geologioall&dge.
My colleague is obviously concerned, as many other scientists have been over the past 20
years, because of the implications of my research. The falsification test puts evolutionists on
the defensive, and naturally a human reaction is to recol wégative rhetoric. The
important point to be emphasized is that [p. 303] instead of relegating the phenomenon of
polonium radiohalos to the realm of anomalies, scientists should admit that the evidence
exists and deal with it objectively.

A. Science is natequired to respond to such a challenge, and the fact that Gentry's proposal has been
ignored does not entitle him to any claim to victory.

Gentry:Science deals with reality. Polonium halos in granites are tealy will not
disappear because evolutists ignore them. | have not claimed victorgnly the discovery of
irrefutable evidence for creation.
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Appendix: Letter fromSciencedo Dr. Russell Humphreys

PUBLISHED BY THE AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF SCIENCE

1333 H STREET, N.W., WASHIGN, D.C. 20005
(202) 3266500

CABLE ADDRESS: ADVANCESCI
30 August 1985

Dr. D. Russell Humphreys
Division 1252

Sandia National Laboratories
Albuguerque, NM 87185

Dear Dr. Humphreys:

Thank you for your letter of 30 July. It is true that we ao¢ likely to publish letters
supporting creationism. This is because we decide what to publish on the basis of scie
content.

The letters we received objecting to the study reported by Roger Lewin contained argL
that were largely conjectural anecdotal. They were therefore not considered acceptab
material forScience.

Yours sincerely,

Christine Gilbert
CGip Letters Editor
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Appendix: Transcription of Robert V. Gentry's CrdSsamination from Audio Tape

McLean vs. Arkansas State BoafdEducation
Little Rock, December 17, 1981

Line Mr. Ennis (Attorney for the ACLU):

1

20

Q

Dr. Gentry, didn't you get the opportunity to review the
transcript of your deposition on November 24 of this year and make
every correction that you considered apprate?

Yes, | did.

You have been a member of the Creation Research Society
since the formative date of that organization, haven't you?

Yes.

| believe you testified on direct examination that you do
subscribe to the statement of belietd the Creation Research Society,
is that correct?

Yes, | do.

You believe, then, that all the assertions of the Bible are scientifically
true in all of the original autographs. Is that correct?

My understanding is that all the assertions iretBible which
pertain to science would be true.

Do you believe that Genesis is literally true?

| believe that the Bible record in Genesis is a factual account
of the creation narrative.

You believe that the description of creation in Genésis
literally true, do you not?

Yes.

You believe that the earth was created in six literal days, do
you not?

Yes, | do. Twentfour hours.

Do you believe that only by scriptural chronology can we
determine how long ago that sty period vas?
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40

60

Yes, | do.

Isn't one of the primary reasons that you began to rethink
the entire issue of evolution and creation is because of the moral
perspective of the Fourth Commandment?

Absolutely.

The judge asked about the question and response.

Mr. Ennis:The question was, Your Honor, was it not true that

one of the major reasons that Dr. Gentry began to rethink the
whole issue of evolution or creationism was because of the moral
perspective of the Fourth Commandment? And thatiilsat is—
[inaudble] [p. 306]

Gentry:Yes.

Q

It is fair to say, is it not, Dr. Gentry, that for several years
you tried but were unable to find scientific evidence that would support
the information contained in the book of Genesis?

Well, there were a numberthere was a period of time in

which after | began my researekcertainly there was a period of time
that | was looking for evidence for which | didn't have. That was
the whole purpose, of course, in beginning the research. So with
very few exceptions | was talg what other people said to be true
about time. | think—if you would you repeat that statemen# think

| am in essence agreeing with what you said.

Well, let me ask it this way. Is it fair to say that for several
years you tried but were unable tanfi scientific evidence that would
support the information contained in the book of Genesis?

Well, let me give you the entire perspective so that we don't

infer the statement you're giving me is true here. | became a Sewaaygh
Adventist in '59.44rom that time on until the time | actually

began my research in 1963, | was puzzling in my mind about things
concerning creation, reading books and trying to find, trying to find
out from other people if indeed there was evideree

| recall that in youdirect testimony, Dr. Gentry. I'm not

asking you to say that that's your belief today. I'm simply asking

you, is it not true that for several years you tried but were unable
to find scientific evidence to support the information contained in
the book ofGenesis?
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Q

A

Okay.

Is that true or not?

Okay if we use the word "tried" to define my thinking from

1959 to 1963—generally speaking in 1963 before | began this research
| thought there was a paucity of evidence, and after | began this
researchm 1963—

| am not asking you after that time, | am simply asking you
if that was true up to that time—

From 1959 to 1963 | understand | think there was a paucity
of evidence—

Line Mr. Ennis (Attorney for the ACLU):

80

Q

A

You tried to find some anddd not found it—

Well, | was reading what other people said . . [inaudible].

You testified in your direct examinatied think you will

quite candidly acknowledgethat you had what you described as
a biased perspectivethat you were interested ifinding evidence
if it exists.

Yes.

And your question was, did my religious belief have any
evidence in science, this is what | was very much interested in
[inaudible]. [p. 307]

Absolutely, yes.

And didn't you then decide that the onlyay you could

rationally live with yourself would be to undertake a research project
to determine if there was evidence to support your belief(s) in
Genesis?

| think this is true.

So you began your research into radiohalos as a result of your
inquiries into the Bible and of becoming a Seveddy Adventist.

Absolutely.

Is it fair to say that the last person before you to do any
substantial work on radiohalos was Henderson in 19397
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A | think so, yes.

Q The research you do is very specediand requires quite
sophisticated equipment including ion microprobe, microprobe
spectrometers, cyclotrons, and other equipment like that, does it not?

A Well, initially all you have to have is a microscope, a razor
blade, and a piece of rock. Tirgaall it takes to find the halos. Now,
to actually demonstrate the experimental support for what I've said,
100 you do need sophisticated equipment. But Henderson identified
the polonium halos basically only with the, only with using the
microscope.

Q Dr.Gentry, let me ask you this. Are you aware of any changes
in the constancy of alpha decay or beta decay rates that have been
identified experimentally?

A No, I'm not. At the present time, no.

Q You testified to some extent about singularities. You taéd
singularities were something that could not be explained on the basis
of known physical laws.

A This is how | formulate the hypothesis of the Big Bang versus
the creative event.

Q Given our current understanding, would it be fair to say that
the singularity would have to be thought of as an extension of natural
law?

A | think that's fair. Yes.

Q Is it your present opinion that there is no physical process short
of a singularity which could cause any significant alteration of radioacti\
decayrates?

120 A Yes, | agree with that.
Q You believe the occurrence of a worldwide flood was the result
of such a singularity or extension of natural law, do you not?

A Yes, let me qualify and say that when | say extension of natural
law, what | am basally saying is the processes in operation at that
time were above and beyond what we normally consider today. Yes.

Q And you believe that those processes were caused by the direct
intervention of the Creator? [p. 308]

A Yes, | do.
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In 1976, you pulished a paper suggesting that there was
evidence for primordial superheavy elements

Yes.

And because that paper questioned more conventional
understandings, it did receive wide notice, did it not?

Well, now the reason that the paper on prordial, primordial
superheavy elements elicited a lot of interest is because people
had been looking for and had spent a lot of money looking for
superheavy elements for 10 years at least. And so whenever | said
anything about superheavy elements, it wiée ringing a bell all over
the world—t wasn't necessary that it had to be primordial,
although—

Well, let me ask it this way. If the existence of primordial
superheavy elements had been confirmed, that would have required
drastic revisions of mangxisting ideas concerning nucleosynthesis
and nuclear theory, would it not?

This was generally understood to be the case, depending on
what element it was.

When your data was rexamined using more sensitive techniques,
it was found that supdreavy elements were not present, is that correct?

Well, the techniques that we used to-examine—actually
the original results were made, of course, using protons, and the
people who dig—

Line Mr. Ennis (Attorney for the ACLU):

160

Q

Dr. Gentry, | e not asking you about which techniques were
used. | am simply asking you, it is true, is it not, that when your
data was reexamined using more sensitive techniques that it was
found that superheavy elements were not present. Is that true or
false?

What | am trying to tell you is that in examining the inclusions
again we used the same techniques we used to begin with. So

it wasn't that we necessarily had to use more sensitive technigues
.. . [partly unclear or inaudible]. It turns out we diddd, the people
doing the [original] experiments didn't [properly] do the blank
background experiments. [Note: The original experiments used
protons and the later ones used x rays to fluoresce the ¢iahd
inclusions, but xay analysis was the detectidechnique used in both
experiments.]
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200

You testified at some length about a letter from the National
Science Foundation, July 11, 1977, which denied your application
for a particular grant.

Yes.

Is it not fair to say that that letter concludeddhone of the

reasons they denied your grant application at that time was that the [p.
panel felt that you and your colleagues were to be faulted for the
techniques you used in coming to your initial conclusion that there
were superheavy elements?

Yes, | believe it did say that.

Did not that rejection letter go on to say that the panel felt

that the principal investigator and his colleagues should have checked
out all such possible reactions before publication because we know
that that technique might produce the results you found? Is it not
true?

| think what you are saying is generally true.

Now, Dr. Gentry, | am not trying to embarrass you on this
point because you yourself candidly acknowledged by your own
admissior—

Thereis no problem.

You acknowledged by your own admission, did you not, that
the evidence described in that earlier paper was not due to superheavy
elements but was due to a more conventional phenomena?

That's right.

That's not the only time you W& published conclusions you
later retracted, is it?

No, that is right.
In fact, didn't you once invent new alpha activity to account
for some ghost rings in radiohalos?

Yes, if you are referring to the slides of the Wélsendorf
fluorite—the sldes that | showed yesterdayyes.

And did you not later acknowledge that you erred in
inventing new alpha activity?

... [inaudible] I surely did.

298



Q So you have published conclusions in this field before which
later have turned out to be wrong

A Which | later said that were wrong, yes.

Q In August of this year did an attorney named Wendell Bird
ask you if you would be willing to testify for the State in this case?

A Yes, he did. We discussed that.

Q You would concede, would you notaha scientist can have
observations in accord with a theory but that would not necessarily
confirm the proof of it.

A That is correct.

Q Henderson's theories do explain the existence o2R6 halos
even in the absence of uranium halos in coalifiecbd/n a
conventional, naturalaw way, do they not?

A ... (inaudible] no. There are uranium halos and polonium
halos in coalified wood.

Q But not occurring exactly in the same halo rings. There is
migration, is that not correct? [p. 310]

A Yes, tle uranium halos and the poloniuil0 halos are
different.

220 Q Yes, that's what | am asking. You mentioned in your
testimony some scientists, | believe you mentioned Wheeler

A ves—

Q And Anders. Is it not true that Wheeler and Anders and other
sciertists who have read your material think that a conventional
natural law explanation will be found for the existence of other
polonium halos in granites?

A Yes, they do.

Q | have no further questions.

Transcribed from audio tape recorded by P. Me®éicial Court Reporter, U.S. District Court, Little Rock,
Arkansas.
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Appendix: "Radioactive Halos: Implications For Creation"

Robert Gentry, M.S.

Reprinted by Permission of the Creation Science Fellowship, Inc., Pittsburgh, Pennsylvania, U.S.A., from
the Proceedings of the 1986 First International Conference on Creatiq@isenCredits)

[Note: The main text in this report is identical with the first part of my AAAS report given on pag28269
of this Appendix, and is not repeated here. Instead we gectly to the Discussion and Closure sections.]

[The Discussion section features objections and criticisms offered by three scientists. The Closure section
consists of our responses to these objections and criticisms.]

Discussion

Attempts to find radiohals in meteorites and moon rocks have been unsuccessful, although both galactic
cosmic ray and solar cosmic ray tracks have been found in appropriate crystals from each of these sources.
The limitation of radiohalos to earth minerals of hydrothermal classifon suggests that water may be
essential to the process(es) by which radiohalos are formed. The location of radiohalo centers in mica along
conduit paths and cleavage planes supports this inference.

The existence of mature uranium halos in associatidh wnsupported polonium halos presents a problem

for a view that limits the real time ages of all minerals to less than 10,000 years. A 5 micron radius sphere of
pure uraninite as a radiohalo center would require in the order of 3 million years to pradifieient alpha
particles to develop the minimum crystal disordering for a detectable 33 micron radius radiohalo (Pelonium
214). A 3 micron radius sphere of monagite with one uranium impurity atom per unit monagite lattice
element would require about 19@illion years to develop a minimally detectable 3 micron radius radiohalo

in mica. Thus then situcreation of polonium impurity centers for unsupported polonium radiohalos and
uranium impurity centers for mature uranium radiohalos at any time withinlése million years also

requires the uranium centers and are in every way indistinguishable from halos that would be produced by
the uranium decay series as presently observed. For many individuals such a scenario requires the Creator
produce unnecessy "evidence" for events that did not occur in reality.

In presenting to the public at large, or any segment thereof such as the scientific community, the Biblical
creationist interpretations set forth in this paper, it is desirable to recognize that Rotohalos are

definitive evidence of instantaneous situcreation only if one has perfect and complete knowledge
concerning all other possibilities. Such knowledge may be possessed only by deity. The present limits to
human knowledge do not justify agseg that there are no possible circumstances under which the regular
processes maintained by the Creator could have progressively deposited Polonium within some samples of
granite, comparable to the much more readily understandable accumulation at Bolazenters in

"coalified" wood.

If the polonium for unsupported polonium radiohalos in granite wagasituprimordial creation at halo
center sites, it would be the only known primordial appearance of an element with other than a complete
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spectrum of istopes. Polonium has 26 isotopes, all of which are radioactive. The 5 longekftenaémbers
of this family, together with their halives and stable end products are:

Polonium 209  10Zyears Thallium 205
Polonium 208 2.93years Lead204

Polonium 206 8.8 days Lead 206, Mercury 2(
Polonium 207 5.7 hours Lead 207

Polonium 204 3.6 hours Lead 204

Polonium 205 1.8 hours  Thallium 205

According to the weléstablished empirical relationships between isotope abundance;lif@lfand binding
energy per nucleon, primordial polonium would be composed largely of its Idivget isotopes, and its
residue would be principally thallium 205 and lead 204. However thallium has never been reported as a
polonium radiohalo center constituengnd lead 204 may be absent also [Robert V. Gehlajire 252(Dec.

13, 1974), pp. 56%66; Annual Review of Nuclear SciencgR28c. 1973), pp. 34362, specifically page 360].
Why is only lead 206 featured, the end product of uranium daughter produdtsjpon 218, 214 and 210?
The presence in uranium and polonium radiohalo centers of selenium, which would be precipitated also
under conditions favoring the precipitation of uranium and polonium, favors explanation of radiohalos with
processes involving sdlon transport of uranium and its daughter products, even though the details of such
processes cannot be elaborated at the present lack of knowledge concerning hydrothermal environments
and crystal formation [Norman Feath€pmmunications to the Royalcsety of EdinburghNo. 11, 1978, pp.
147-158].

Synthesis of a hansized piece of granite would prove that at least one laboratory procedure may be
successful; it would be only suggestive, not definite, with respect to the actual processes that have
determined the characteristics of a specific sample of natural granite.

It is unsound to assert (p2, 13), without firm theoretical or observational support, that large variations in
alpha decay rate were associated with alpha particles of unvaryingtion range. An explanatory model
that contains such a requirement suffers a severe loss in credibility.

The suggestion attributed to Gentrgt al., in the quotation from Norman Feather (p5, 11, reference 24)
accounts for unsupported Polonium halosragiation from daughters of hypothetical, extremely lelinggd,
extinct isomers of Polonium parents, not in terms of the fiatsitucreation explanation given in this paper.

A critical reader of the paper may wonder why Pb atoms are expected to begety fitted into a
ZrSiQ lattice than U and Th atoms.
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Since the He content of Heroducing gas wells increases with well depth, it would be desirable to clarify the
relationship between temperature, ambient He pressure, and expected He retentiorcamgiwith U and
Th impurity.

In conclusion, this reviewer wishes to express appreciation for the discussion of Polonium halos in "coalified
wood that is given in this paper.

Robert H. Brown, Ph.D.
Loma Linda, California
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Appendix: Earth's Deeply BurigBoundation Rocks Revealed by Super Deep Drill Hole in Kola Peninsula

According to the article "Inner Spac&tience Newq. 267 (10/21/89):

1

". .. geologists are often interested in studying teed crystalline rockghat form the foundations

of all cantinents. The Kola hole has warned scientists that they have much to learn about interpreting
seismic surveys of crystalline rock."

"According to theory, the crust resembles a layer cake, with sedimentary rock layers on top, acidic
granitetype rocks in tle middle and thick sheets of basaltic rocks on the bottom."

"Yet when the drill actually reached a depth of 7.5 km, the scientists did not find basaltic rock. The
Soviets now believe that if the basaltic layers exist, they must lie much deeper."

"Kola revaled how far from truth scientific theory can roam."

CONCLUSIOBranitetype rocks are the foundation rocks of the continents.

This conclusion is most important for it shows that thetfato evidence for creation exists in the very
rocks—the foundations bthe earth—that the Bible specifically links to God's act of creation (see pag:
323).
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Appendix: Biblical References to the Foundations of the Earth

1. The Lord thundered from heaven, and the most High uttered his voice. And the channels of the sea
appeared, thdoundations of the worldvere discovered. 2 Samuel 22:14, 16

2. Where wast thou when | laid thHeundations of the earth@eclare, if thou hast understanding. Job
38:4

3. Of old thou hast laid théoundations of the earthand the heavens are theawk of thy hands. Psalm
102:25

4. Bless the Lord, 0 my soul. 0 Lord my God, thou art very great; thou art clothed with honour and
majesty. Who laid théoundations of the earththat it should not be removed for ever. Psalm 104:1,
5

5. Have ye not known? have y®t heard? hath it not been told you from the beginning? have ye not
understood from thefoundations of the earth®saiah 40:21

6. And forgettest the Lord thy maker, that hath stretched, forth the heavens, and laitbthations
of the earth;. .. that Imay plant the heavens, and lay tfmundations of the earth, . Isaiah 51:13,
16

7. Thus saith the Lord; If heaven above can be measured, anfddneations of the eartlsearched out
beneath, ... Jeremiah: 31:37

8. And, Thou, Lord, in the beginning has tdd foundation of the earthand the heavens are the works
of thy hands: Hebrews 1:10
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Appendix: Letter from Frank Press

NATIONAL ACADEMY OF SCIENCES
2101 Constitution Avenu&Vashington, D.C. 20418

OFFICE OF THE PRESIDENT
April 6, 1987

Mr. Robert V Gentry
P.O. Box 12067
Knoxville, Tennesse&7912

Dear Mr. Gentry:
| am responding to your letter of March 24, 1987.
The bookletSCIENCE AND CREATIONMSWIEW FROM THE NATIONAL ACADEMY OF Spi@hi{eis s

detail an answer to the main point of yolatter--the reasons why this institution maintains that creationism
should not be taught in the schools.

Your work on radiohalos is a matter of record in journals and can be debated by scientists. That is the way
science works. | cannot agree with yountention that one small piece of data invalidates the vast body of
evidence from geology, astronomy, biology, radiodating, the fossil record, genetics and other fields that
taken together irrefutably show that the age of the earth is about 4.5 billionsyaad that life on earth had

its beginnings billions of years ago.

There is a quote from Albert Einstein inscribed on his statue on the grounds of the Academy building as
follows: "The right to search for truth implies also a duty; one must not conceglamyf what one has
recognized to be true." | would urge you to consider all the evidence. That too is the way science works.

Yours sincerely,

lad Peve

Frank Press
President
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Appendix: "A Tentative Creation Model"

This model is based on my interpretationtbé biblical account and scientific evidence; it does not
represent the official position of any organization. It elucidates only my views as a creation scientist.
Scientists who differ with the assumptions inherent in this model need to publish theinowade! of earth
history. In this way all ideas can be critically tested by the scientific method. | respect the right of any
individual to choose that model which fulfills his philosophical and/or scientific view(s) of origins.

Scientific Basis—If the eath was created, then created (primordial) rocks must now exist in abundance on
the earth; and if there was a worldwide flood, there must now also exist a vast amount of sedimentary rocks
resulting from that event. The Precambrian, and by extension théasignappearing nofPrecambrian

granites, are identified as part of the primordial rocks of the earth. Evidence which supports the above
axiom includes:

i.widespread occurrence of Po halos in Precambrian granites(Gentry 1967, 1968, 1971b, 1974, 1984; Gentry
etal., 1973, 1974);
ii.  U/Pb ratios in coalified wood (Gentry et al., 1976a);
iii. Po210 halos in coalified wood (Gentry et al., 1976a); and
iv.  Pband He retention in zircons (Gentry, 1982a,b).

Postulates and Singularities- This model allows for considerable latle in the operation of physical laws
because | believe the biblical record strongly suggests that the earth came to its present condition through
both natural and supernatural processes. The special time periods when supernatural processes were
operatingon a global scale are called singularities. The Genesis account appears to encompass at least thre
major singularities:

i.the first six days of creation, consisting of literattsur periods, when the earth was called into existence,
ii. the Fall of man, a tie characterized by degenerative changes to the entire earth and life thereon,
and
iii.  the time of the flood, characterized by global changes both on the surface and the interior of the
earth.

A possible fourth singularity would be the division of the eartthendays of Peleg (Gentry, 1984).

Accelerated radioactive transformation rates are postulated as being possible within each of these
singularities, and in addition is considered to be a factor in the generation of intense heat within the earth at
the time of the flood. In this model, creation week is considered to have occurred about 6000 years ago and
the flood, about 4300 years ago. The uniform action of physical laws between singularities is an integral part
of this creation model. However, a singulartyes not imply abandonment of natural laws, but only that an
added factor was at work.

Creation Week Events-A continual series of creative events is envisioned to have occurred throughout the
period of Day 1, and quite possibly more throughout Day & 3é¢enario includes rapid, sequential
creation/formation of different rock types in close proximity, and this certainly could have resulted iR cross
cutting relationships [p. 326] of either the same or different types of primordial rocks. These diffectnt

types and textures result from rapid crystallization of separate primordial (created) liquids. The appearance
of dry land out of a watery environment on Day 3 may have been accompanied by the rapid formation of
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certain sedimentary rocks, in particuldnose that geologists classify as Precambrian, which initially would
have been free of fossils. Creation week may have included volcanism and the formation/creation of some
rocks which geologists classify as intrusive. Conceivably, there may also havaikeg of different
createdrock types.

Flood Events—The global flood is assumed to have produced tremendous upheavals of the earth's crust.
Excepting only newly created matter (or rocks), the period of the flood was characterized by numerous
occurrenes of both natural and supernatural formation, cooling, deposition, intrusion, uplift, mixing,
erosion, and volcanism. This model postulates that the bulk of fbsailing sedimentary rocks probably
formed during the opening and closing stages of thedlowith lesser amounts being formed during the

long period of subsidence, readjustment, and i after the flood. Since the longgrm geological effects

of the flood may have lasted for centuries, we should expect to find evidence of numerous comisnatio
created rocks, the floodelated rocks, and the postflood rocks.

To illustrate, extensive volcanism during the flood and postflood periods could have precipitated the
intrusion of volcanic magma into sedimentary formations. This would provide a mischavhereby

primordial and other rock types, formed during creation week, could have mixed and interacted with flood
related volcanic and sedimentary material. Consider that, as magma moved upward toward the earth's
surface, it could have passed througidamelted, or alternatively encapsulated, a variety of rocks, beginning
with those created on Day 1 or Day 3, and extending through those formed by volcanic and sedimentary
activity during the flood. When that magma finally solidified, it would have besongposite of all those

rocks. If the magma temperature was not too high, then the composite rock would have been expected to
contain unmelted fragments of many rocks through which the magma had passed.

Summary—I propose most coarsgrained rocks, suchsaghe Precambrian granites and pegmatites, were
created via rapid crystallization from primordial liquids of differing compaositions. But for reasons stated
above, not all rocks with coarsgrained characteristics are necessarily composed of only creatéd ro
material. Neither do | consider it impossible to duplicate every type of created rock. The types of created
rocks are not restricted except that they did not contain fossils at the time of creation. Likewise, granites
with Po halos, regardless of thégeological age," are primordial rocks, created in such a way that they
cannot be duplicated by natural processes. (References are listed on p. 353.)
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Appendix: Letter to the Editor oScience

Ms. Christine Gilbert
Letters Editor

Science

1333 H Street N.W
Washington, D.C. 20005

Dear Ms. Gilbert:

| am submitting a revised reply to the comments of A. L. OdomVéndl Rink concerning my work on giant
halos and Po halos in micas. As you may observe, this reply focuses on the technical aspects of their
comments. As we both knovBcienceegularly grants the opportunity for researchers to respond when
incorrect evalations are published concerning their results. | do hope that the same opportunity given to
others is not denied me in this case.

Sincerely,
/sl Robert V. Gentry

xc: A. L. Odom

*kkkhkkkk

Giant Halos and Po Halos in Micas

Based on their studies of three gitamalos in quartz, A. L. Odom and W. J. Rink (Reports, 10/6/89, p. 107)
propose both Po halos and giant halos in micas are artifacts of charge migration resulting from excess U or
Th in the halo centers. Considerable evidence negates this view. Firbirldeed or more giant halos |

found in a Madagascan mica specimg&hgometimes overlap the many normal Th halos. Such closeness
means the region around giant and Th halos is identical in @emomposition, a fact confirmed by ion

probe analyses?). Clearly then, giant halos cannot arise from migration effects associated with some trace
element enhancement around their centeGloseness of both halo types also rules out size variations due

to differences in age and thermal history. Lastly, neither ion probe nor synchrotron radiation experiments
(2,3) show any systematic U/Th differences between gialb and Tkalo centers. Giant halos in

Madagascan mica are not artifacts of excess U/Th.

Neither are Po halos in micas artifacts of this effect. If thate true, then as Odom and Rink admit, there

would have to be excess U in-Ralo centers to induce this effect. But this is disproved by autoradiographic,
induced fissiortrack, microprobe, and scanning electron microscopayfluorescence (SEMXRF)dits

(4-6) —all of which showed virtually no U in Po halo centers at preseand by fossil fissiotrack studies

(4), which showed no U was in them in the past. Moreover, what those microprobe and SEMXRF studies dic
show was that Pdnalo centers are highly enriched in266, which is the expected decay product lo¢ tPo
isotopes whose alpha energies exactly match the respective ring sizes in the three most abundant types of
Po halos4-5). Thus, Po halos in granites are confirmed by exactly the same techniques used to identify U
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and Th halos, and the evidence is that they originated with primordiaf Radt secondary Po frotd decay

).

Robert V. Gentry
P.O. Box 12067
Knoxville, TN 37912

References

=

R.V. GentrySciencd 69, 670 (1970); R.V. GentAnnual Review of Nuclear Scie28 347 (1973).

R.V. Gentry, "Ar Any Unusual Radiohalos Evidence of SHHAtamational Symposium on
Superheavy Elementsybbock, Texas, M.A.K. Lodhi, Editor (Pergamon Press, New York, 1978), pp.
123154.

C.J. Sparks, Jr., S. Raman, E. Ricci, R.V. Gentry, and M.OPKsaude\Lett. 40, 507 (1978).

R.V. GentrySciencd 60, 1228 (1968).

R.V. GentrySciencd 73, 727 (1971); R.V. GentBgience 84, 62 (1974).

R.V. Gentry, et alNature244, 282 (1973); R.V. Gentry, et Blature252, 564 (1974).

R.V. Gentry, "Radiohalos irRadiochronological and Cosmological PerspectivesVaiutionists
Confront Creationists, Proceedings of the 63rd Annual Meeting of the Pacific Division of the Americar
Association for the Advancement of Sciehcg8 (1984).

8. R.V. Gentry et alSciencd 74, 315 (1976).

N

No Oo,s~®

309


http://www.halos.com/book/ctm-app-27.htm#7
http://www.halos.com/book/ctm-app-27.htm#8

Appendix: 1st letter fromScience

PUBLISHED BY THE AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF SCIENCE

1333 H STREET, N.W., WASHINGTON, D.C. 20005
(202) 3266500

CABLE ADDRESS: ADVANCESCI
7 March 1990

Dr. Robert V. Gentry
Earth Sence Associates
Post Office Box 12067
Knoxville, TN 37910067

Dear Dr. Gentry:
Thank you for giving us the opportunity to consider your comment on a paper by A. L. Odom.

| regret to say that we have decided not to publish it. We receive many more corsrttent we can
accommodate in the available space, and hence must reject most of those submitted.

The manuscript and author's reply are enclosed.

Sincerely,

et Galle t

Christine Gilbert
Letters Editor
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Appendix: 2nd letter fromScience

PUBLISHED BY THE AMBREKSSOCIATION

FOR THE ADVANCEMENT OF SCIENCE

1333 H STREET, N.W., WASHINGTON, D.C. 20005
(202) 3266500

CABLE ADDRESS: ADVANCESCI
9 May 1990
Dr. Robert V. Gentry
Post Office Box 12067
Knoxville, TN 37912067

Dear Dr. Gentry:

Thank you for submittig your revised comment on the paper by Odom and Rink. | regret to say t
our decision not to publish it remains unchanged.

Yours sincerely,

et

Christine Gilbert
Letters Editor

CG:cw
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Appendix: "Letter from A. L. Odom"

The Florida State Universi
Tdlahassee, Florida 3230t
Department of Geology
Dr. Robert V. Gentry
Earth Science Associates

10/27/89
Dear Dr. Gentry,

It was nice to hear from you. | am enclosing samples of the Addaba and Granitville granites.
Enclosed also is a copy of a note psliéd in the January issue of Geology which gives a bit mc
detail regarding the measurements of the halos.

As | said over the telephone, such halos are quite rare in these samples. | might also mentiol
the three giant halos are the only halos we bBaeen (i.e. we have not found halos of what woul
seem to be normal size). | should also emphasize that we were not searching for halos. Jack
found the first by chance.

Since we have only two complete halos, we feel obliged to keep them for docutioeniia case
anyone wishes to observe them. All color centers are readily destroyed by heat and produce:
ionizing radiation. We hope that you are successful in finding additional specimens from the
material we are sending. We will be carefully lookiogthese in our future selections of quartz
grains for ESR analyses, and would be glad to send you ones we find.

The Science paper was the result of an accidental finding; it is not something that we are rea
working on. As is obvious in the paper, wevdgroven nothing—simply offered an alternative
explanation. We had included a question mark at the end of our title of the paper, but it was
removed apparently by the editor. Jack and | would be very happy to see you investigate the
halos, and if poskle test our model.

| told you that | would send you the editorial comments about our reference to an "instaneous
creation" as a suggested explanation for the Po halos. | now recall that these comments wer:
on the edited manuscript which | had to teh with our revision. The editor suggested that we
leave this reference out of our paper, but we felt that a reader new to the subject should be a
of other explanations that had been offered.

Our original manuscript had to be cut 30%. We had incliwlsdmmary of the very detailed work
you have done on the subject over the years. We had also included discussion on why we di
think previously offered explanations for giant halos in mica could account for those we have
in quartz. We could notalthis for Po halos, for we actually do not have a Po halo.

If our interpretation of the smoky halos is correct, | would expect that giant halos in quartz wc
the most common type. Accordingly, | would also expect that these haloes would be relativel
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common in those rocks in which monazite inclusions in quartz is relatively common. This is w
suggested you might consider the samples Owens studied by cathodoluminescence (referen
given in our Geology note). Owens did not see the smoky haloaubede was working with thin
sections of rocks. | do not believe that even our Addaba specimen would be visible in thin se
You might try contacting Owen for a sample of the rock.

You said you were preparing a paper on Po halos. | would be vergstgdrin having a copy, whe
you have completed it. | hope that we can be of some help to you. Thanks for the phone call,
us know what you find. Jack and | are quite curious about these things. If you are ever in the

please stop by.
Sinerely,

%%,

——

A. Leroy Odom
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Appendix: Response to Wise's Comments

Response to "Radioactive Halos: Geologic Concerns"
Robert V. Gentry

(Reprinted fromCreation Research Society Quarteryol. 25, March 1989)
This is a reply, on a paragraph basis, to Ks#& comments in CRSQ 25, 171 (1989)

Pars. 1 and 2-n these two paragraphs Wise mixes some of his own views with mine. To clarify the issue, |
have made a clear statement of my creation model in A Tentative Creation Model in the appendix.

Pars. 3, 4, an&.—There is no difficulty in studying polonium halos for anyone who wishes to do so. Joly saw
polonium halos and he had no museum specimens to study. Henderson studied polonium halos at length
and he had no museum specimens. | have studied them at evategrength without museum numbers

with which to refer. The reason that polonium halos have been studied without museum numbers is that
they are of worldwide occurrence; they are easy to find. | have reported polonium halos in granites and
pegmatites fromseveral continents. Their occurrence is as widespread and pervasive as is the occurrence of
those rocks all over the world. University geological museums contain countless thousands of rocks from
such locations; so there is no dearth of material to studippium halos. Moreover, polonium halos do not
change their characteristics from one continent to the other so that their study is not confined to a single

site or location. If Wise needs material to study polonium halos, all he has to do is order $pattienens

from Ward's Natural Science Establishment in Rochester, New York. At any time during the past several
years Wise could have availed himself of this material and made as many petrographic sections as he wishe
to study the rocks.

Pars. 6 and ~There is no question that polonium halos in rocks raise some very disturbing issues for
conventional uniformitarian geology. However, Wise's assertion that | claim polonium halos are "always
found in granites," is patently untrue, In fact, if Wise had cdhefiead my scientific reports, he would have

seen that | specifically note the existence of polonium halos in Precambrian pegmatites (Gexty$974),

fluorite (Gentry, 1973, 1974) and cordierite (Gentry, 1973). What Wise apparently has not undeisstbat

the existence of polonium halos in crystalline rocks served to identify these rocks as the created rocks of this
world and that further research will identify even other varieties of rocks as being in this category. In
particular, the existencefgolonium halos in the biotite at the Fission and Silver Crater Mines serves to
identify the host "vein dikes" as also being created rocks, and as already noted, 15 years ago (Gentry, 1973
published information on the existence of polonium halos irdesnite; so there is no question that at that

time | considered the cordierite and its host rock to be among the created rocks. Contrary to Wise's
evaluation, this information does not present a difficulty to my creation model. Neither does the incldsion o
gneiss as a type of created rock cause a problem as Wise seems to imply. The best that can be said is that
presents a problem for his understanding of my creation model.

In addition, | must note that rhyolite is not granite. Rhyolite and granite lzaa one thing in common and

that is elemental composition. However, granite and rhyolite differ somewhat in mineral composition, quite
considerably in mineral grain size, and especially in the presence of polonium halos in one and absence of
them in the dher.
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Par. 8—In this paragraph Wise first comments on the age sequence of polehalocontaining rocks but,
interestingly, he does not discuss either the model or the dating method used to arrive at his age sequence.
Rather, the entire basis for his adosions on age sequences is the information in his Table Il. Without any
disclaimer or discussion of any alternative interpretation of the geological terms in that table, the "accepted
age" referred to there seems to be just the conventional geologicaldagermined by uniformitarian

geology. In other words, Wise is implicitly using the results of uniformitarian radiometric dating to establish
an age sequence of rocks containing polonium halos. However, as | show several times in my book (Gentry,
1988), here is no scientific basis for accepting the crucial assumption of decay rate constancy and without
that assumption the conventional ages determined by radioactive methods are meaningless.

Much of the rest of the paragraph is given to various claims atfmuhature of poloniurdhalo-bearing rocks

but no references are provided to substantiate the interpretation given. Do such references even exist? If so
why were they not provided? | would be happy to respond in print to Wise's claims about polbaiom
containing rocks if and when he can provide valid documentation for them.

Par. 3 have referred to Precambrian granites as basement rocks of the continents to convey the
widespread occurrence of polonium halos and also as an illustration of the vast aofawck which must

be identified with the rocks that were created. To say, as Wise does, that some rocks below the earth are of
more mafic composition than granites in no way detracts from the evidence pointing to such granites being
among Earth's genesrocks. In this paragraph Wise again makes claims about poldralotontaining

rocks being younger than "volcanics and even sediments."” But | find no documentation for such claims. |
would gladly have responded to them if references had been supplied.

Par. 10—Again Wise erroneously asserts that | associate polonium halos only with granites. And to clarify
terminology, | used the term "Precambrian granites" to avoid any possible confusion with a variety of rocks
that sometimes are associated with cryditaé granite. However, an integral part of my creation model is

that granites with polonium halos, of whatever presumed geological age, are created granites. Thus,
contrary to Wise's opinion, polonium halos in these other granites do not at all invahtatzeation

model.

Par. 11—Wise recognizes that granite synthesis has not occurred because he states, "And truly, an artificial
granite has not yet been produced." Yet he attempts to leave the impression that synthesis is soon to come
by quoting various gplogical reports relating to the synthesis of various single crystals of minerals. The fact
is, however, that single crystals of minerals are not pieces of granite; granite, as | have used the term, is a
coarsegrained mixture mainly composed of feldspauoartz, and biotite, and this has not been reproduced

in a handsized specimen. Thus Wise begs the question when he admits, "though a true granite has not yet
been produced in the laboratory, many granitic features have been." At the very best, this is an
overstatement because, first, biotite, one of the primary mineral components of granite, has not been
synthesized in macroscopsized crystals. Secondly, whatever minerals have been synthesized in the
laboratory do [p. 332] not contain the polonium halekich are in natural granite, and Wise ignores this
tremendous disparity between laboratory synthesis of single minerals and the actual occurrence of granite
in nature. Wise is entitled to his belief that a true granite may soon be synthesized in thatlatyothough

such a belief is inconsistent with the fact that, when a granite melt cools in the earth, it recrystallizes to
rhyolite, not granite.
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Wise apparently feels that granite studies over the past few decades bear on the crucial issue concerning
polonium radiohalo evidence for creation. Do they? For many years (Gentry, 1979) | have proposed that
there is a test whereby it is possible to determine whether the creation or evolutionary view of earth history
is correct. This falsification test enabl® nonscientist to distinguish real facts from what are simply
deductions based on unproven uniformitarian assumptions. Evolution's basic premise is that the earth
geologically evolved to its present state over billions of years by the action of knowicahaws. A
consequence of this premiseechnically known as theniformitarian principle—is that all the rocks now on

or within the earth formed by natural processes. The evolutionary scenario views graaitesiely

distributed rock type that containgolonium halos—as having formed countless thousands of times during
the course of earth history. If this is true, then it certainly should be possible to synthesize a small, hand
sized piece of granite or a AMn-wide crystal of biotite in a scientific latatory. Thus, | have invited (Gentry,
1979, 1984, 1986) my scientific colleagues who believe these rocks formed naturally to confirm their view by
experimental demonstration. But my ningearold invitation (Gentry, 1979) for them to produce such
specimers has produced only silence. This is not surpridihg.parentless polonium halos in these rocks
provide unique evidence that they did not form by natural processes.

Par. 12—There are places where granites (or granodiorites) are surrounded by metameghhos
fossiliferousbearing, sedimentary rock. But contrary to Wise's view, such occurrences do not falsify my
creation model. Conventional uniformitarian geology teaches that granitic melts have intruded into
fossiliferous sedimentary rocks, thereby prodwgia metamorphic zone. But my explanation of such
metamorphism is quite different from that scenario and is based on the previously mentioned fact that,
when granite is melted in the earth and subsequently cooled, it recrystallizes to form rhyolite amitegr

My model for explaining metamorphosed, sedimentary rocks adjacent to grangiesh as those that occur

in the Santa Rita mining district in southeastern New Mexiisoas follows: Sometime during the Flood,
movements within the earth could have brakepen an underground aqueous reservoir which then

contacted an intensely hot magma at considerable depth. That contact could then have produced a
superheated fluid loaded with volatile components extracted from the magma. (In this scenario these
volatile components would subsequently become the mineralizing agents in producing the ore bodies.) This
superheated fluid would in turn have generated tremendous subterranean pressures. Movements within the
earth also would have fractured the heretofore unbrokemampdiorite basement rock. Once that happened,
extremely high pressure from both underground magma and the geothermal fluid would cause the uplift of
a huge section of the fractured granodiorite into the overlying sediments. The magma referred to here
would cool to form rhyolite and other secondary rocks in the area, whereas the hot geothermal fluid is
envisioned as the mineralizing agent for both the uplifted granodiorite as well as the surrounding
sedimentary rocks. In such cases the metamorphic zoneeirstirrounding sedimentary rocks would be
produced by heat from the geothermal fluid rather than from a cooling granitic melt.

Par. 13—Again Wise maintains that granites surrounded by metamorphosed, fossiliferous deposits would
invalidate my view that graites are created rocks. And he tacitly assumes the causative agent in producing
such metamorphism is heat from a cooling granitic melt, which is contrary to the experimental evidence,
namely, for the third time, that a granitic melt cools to form rhyqlibe@t granite. In response to the

previous paragraph | have outlined a scenario whereby metamorphosed, sedimentary rocks can be
produced around granites by hot geothermal fluids at the time of granite uplift. Thus, such occurrences are
within the frameworkof my creation model.

316



Par. 14—Wise makes a clear, unequivocal statement of fact when he says, "No satisfactory, naturalistic
theory has yet been proposed for the origin of the polonium halos." He then rehashes a number of
plausibility arguments, all of wch | have rebutted in the open scientific literature (Gentry, 1968, 1971,
1973, 1974, 1984, 1986; Gengyal.,1973, 1974, 1976), in an attempt to deny the validity of his own
statement. For example, the insinuation that polonium halos occur only almagks or conduits is denied by
the photographic evidence even in Henderson's reports as well as in my own reports (Gentry, 1967, 1968,
1971, 1973, 1974, 1984; Gengyal.,1974) and especially in the color photographs in my recent

book, Creation's Tinystery(Gentry, 1988). In an effort to promote a watezlated origin of polonium

halos, Wise cites someone else's opinion to the effect that all of the minerals containing polonium halos can
be produced hydrothermally in the laboratory. This idea igcfrse, a widely held belief of uniformitarian
geology. But it lacks experimental confirmation as far as reproducing macrostpgicactual crystals are
concerned. For example, for many years | have challenged geologists to producesizemhspecimenf
biotite—one of the more prominent haloontaining minerals that is presumed to be of hydrothermal
origin—as a means of verifying that biotite can be produced hydrothermally according to the conventional
evolutionary view (Gentry, 1979). Almost a dechds passed, and no evidence exists to indicate such a
synthesis has been accomplished. So there is no scientific basis for claiming that natural crystals of biotite
are of hydrothermal origin, or more specifically, that all polonibato-containing minerés are of

hydrothermal origin.

Par. 15—0On another matter, Wise's contention that the search for polonium halos has been biased toward
areas where uranium halos are found is untrue. To be sure, Wise heard me describe the occurrence of
polonium halos in theistinctly uraniumpoor White Mountain [p. 333] (New Hampshire) granites during my
technical presentation at the 1986 International Conference on Creationism. For some reason it appears he
has overlooked that information in his present evaluation.

Par. 16—Here it is most important to understand that Wise raises a question about ddeg not existOn

the other hand, my experimental work on radioactive halos deals with \wbas exisand the problems

that one encounters in trying to explain these halesabuniformitarian basis. Wise faults me for not

explaining the halos that do not exist. In this case, | see no reason to attempt to explain something that does
not exist. Moreover, Wise's association of the other polonium isotopes with primordial polasium

something that is based on uniformitarian views of earth history and in no way discounts the creation of
primordial polonium in primordial rocks. In particular, each chemical element in the chart of the nuclides
lists both naturally occurring isotopes well as those which have been identified in nuclear accelerator
experiments. Modern astrophysics attributes both the naturally occurring stable andil@tyradioactive
isotopes—such as k238 and TH232—in this chart withprimordial nuclideproducedin stellar
nucleosynthesiDoubtless some chemical elements in stars are produced by nucleosynthetic reactions, but |
have yet to see the scientific evidence which justifies assuming that the origin of Earth's chemical elements
can be traced to stellar mleosynthesis. Thus, | find no rational basis for accepting the modern astrophysical
concept of primordial isotopes.

Par, 17—on microprobe analyses of polonium halo centers have revealed scientific evidence supporting an
independent origin for the poloom responsible for halos (Gentry, 1971; Gerial. 1974). By way of

further explanation, the isotopic composition of lead derived from uranium degaganing the P¥206/Pb

207 ratic—must always be considerably less than the activity ratio f@38/U-235, which at the present

time is 21.8. Since P210 halos in coalified wood originated from uranium decay, it was expected that their
centers would exhibit RR06/Pb-207 ratios consistent with uranium decay, and ion microprobe analyses
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confirmed this was thease (Gentret al. 1976). But when the same technique was applied to polonium

halos in minerals, | found ratios greater than 22, which is too high to associate with uranium decay (Gentry,
1971). Such isotope ratios identify a new type of lead, whickstgdt from the isotopic composition of any

type of common or radiogenic lead known heretofore. This is the scientific evidence which uniquely
identifies polonium halos in rocks as having originated with "parentless" polerjpmionium that

originated indgendent of uranium daughter products.

These extraordinary lead isotope ratios, when combined with the absence of evidence for secondary
transport of uranium daughters (Gentry, 1967; 1968) as well as the evidence for geometric design in the
spectacle haloGentryet al.1974), provide a valid scientific basis for associating polonium halos in granites
and other rocks with primordial radioactivity.

Conclusion—A close examination of Wise's paper fails to reveal the "serious geological problems" relative
to my creation model and granites being created rocks. Specifically, polonium halos can easily be studied by
anyone who has the desire to obtain the minerals containing them. Their widespread and pervasive
occurrence in granitic rocks and pegmatites assurenssts all over the world easy access to study the
geology in whatever country they are found. The claim that laboratory studies in granitic texture have
virtually falsified my theory of created granites is contradicted by experimental evidence frothatory

of nature which shows that a granite melt cools to form rhyolite, not granite. Hence the idea that granites
"metamorphose fossiliferous sediments" is nothing more than a deduction based on the erroneous view
that granites formed from a cooling rteFinally, it is one thing to conclude, as Wise does, that polonium
halos "may be uraniua(and possibly thoriur) derived and hydrothermally transported,” but it is another
thing to virtually ignore, as Wise also does, the published scientific evideribe contrary.

Readers genuinely desiring pertinent information about my creation medeld not what others speculate
about my modelshould carefully study my position as stated in the appendix and the discussion of the
supporting scientific evidence my bookCreation's Tiny MysteiyGentry, 1988).
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Appendix: Commerg on Geological Objections

Using the assumption of uniformity, evolutionary geologists have presumed to say that all rocks formed by
natural processes over the duration of earth history. But three fatihe Pcohalo evidence for creation, the
failure to syrnhesize granite experimentally, and melted granite cooling to rhyolite in the esstiow

beyond doubt that this presumption is false and that vast quantities of rocks were created and cannot be
duplicated by natural processes. Evolution is in a crisisplibkcation ofCreation's Tiny Mystetyas

resurrected the Pdnalo evidence for creation from the pages of premier scientific research journals and
brought it to the attention of elected officials and the general public. Just as significantly, this lsook a
reveals the failure of scientists to publish a refutation of that evidence in those same scientific journals. In
other words, evolutionists have nothing scientifically credible to counter this evidence for creation. This
dilemma led them to disseminate biased, confused picture of my results in two of their publications.

In the evolutionist magazine€reation/EvolutionXXIl, 8, no. 1, 13 (1988)] addur. Geol. Educatid@6, 1

(1988)], an amateur geologist attempted to disprove a creation origibasfadian Precambrian rocks by
selectively quoting professional evolutionary geologists on the supposed geologic history of stiale-Po
containing rocks near Bancroft, Ontario. These quotes closely interweave the mineralogical descriptions of
the rocks wih the uniformitarian interpretation of their origin and thus leave the false impression that the
presumed evolutionary origin of those rocks is as scientifically valid as the mineralogical facts. This failure tc
separate fact from evolutionary theory igpéfall that has, over the past century, led many sincere geologists
to erroneously believe that evolution is valid. Theldo evidence for creation points the way out of this pit

for it shows that evolution's basic premise of the uniformitarian prireciplfalse.

One example of how this assumption leads to incorrect geological conclusions abouthiaéoRavidence

for creation is discussed on pages &&3. But the main focus here concerns the writings of this evolutionist
who, before the UT forum, waly claimed that granite had been synthesized on television. Unfortunately,

his advisers did not fully inform him of the scientific aspects of Po halos, and consequently he failed to
distinguish between scientific fact and conclusions based on evoluti@ssymptions. This is evident by the
complete dependence on uniformitarian geology to criticize the evidence for creation in the two [p. 335]
publications cited above. To my knowledge the errors about my results contained in these publications have
not been publicly retracted as of early 1992 even though the errors in them were discussed at length in this
book's second (1988) edition. | am thus obliged to respond to them again in this edition, especially in view o
the fact that the same errors were repeatat the Second ICC in 1990. (See pp-ZF3Bfor additional

comments about the Second ICC material.) In what follows the atheistic/evolutionist magazines cited above
are referred to as C/E and JGE, followed by respective page numbers, which pertaineimank under
discussion.

In particular, these articles:

1. claim (C/E 18; JGE 5) that | identified somedsalttaining rocks as granites when in fact my report
(Gentry et al. 1974) correctly states they were from a pegmatite;

2. imply (C/E 1721, 23; JGE-4) that certain crystalline rocks which geologists classify as "intrusive"
discount a creation origin for those rocks, but actually my creation model (pp. 133, 1832825
includes these among the rock types that were created;
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10.

11.

claim (C/E 226; JGE 10) thatosscutting relationships show that halcontaining rocks were the

last rocks to form in the Bancroft area, but they fail to recognize this too is perfectly in harmony with
my creation model (pp. 133, 184, 3326), which envisions a continual seriegyeblogically

oriented creative events throughout the Z¥bur period of Day 1 (and possibly Day 3 as well);

claim (C/E 18; JGE 11) that regional metamorphism had to be "explained” to me, which is not only a
patronizing inaccuracy but also one that ignonestamorphism being part of my creation model (see
pp. 184, 185 in this and earlier editions of this book);

guote an evolutionary geologist as an authority on how certain rocks formed when, in fact, excerpts
from the quote (C/E 18; JGE 5) reveal that geetag only speculating: "The author believes that .

has ... been largely derived..", "The author feels the that the deposit is therefore best classed as
..." "lts mode of origin is in dispute";

imply (C/E 19; JGE 7) that many of my mica sasrtpd@e undergone metamorphism but neglect to

say that the writer has never seen any of my hundreds of specimens. And for the record, the ones |
do have from Bancroft are not metamorphosed,;

wrongly claim (C/E 25; JGE 9) my book has an error on the rateasofdoling; also claim (JGE 11)

that | equate dikes and rhyolite with granite, which is opposite of the view stated in this and earlier
editions of this book (see pp. 13@B1); [p. 336]

cite (JGE 10) Eichelberger (p. 131, in this book) to imply thattg@am form at great depth, but
Eichelberger never responded to my letter as to whether he had implied this;

guestion (C/E 22; JGE 10) why | chose tha@rfute halflife of Pe218 as the measure of time for
creation when this has been explained many tinremy reports and in this book (see pp-23);

show (C/E 29) a picture of a road cut and imply that the exposed rocks could only have formed by
evolutionary processes, when these rock types weaad still are—expressly included in my

creation model as desibed herein and in earlier editions (pp. 1334; 325326);

use (C/E 22; JGE 8) the terms "metasediments," "metavolcanics," and "metamorphosed intrusive
gneiss complex,” in an evolutionary context in a futile attempt to deny a creation origin of Canadian
Precambrian rocks; in a further effort to deny creation it is implied that these rocks contain fossils,
first by parenthetically mentioning (C/E 22) "fossil seMthich in checking the cited reference I find

is only an inference with no substantiated esiite whatsoever to suggest that the soil actually
contains visible foss#sand then by citing (C/E 27; JGE 11) a "personal communication" from an
evolutionist to imply that "stromatolites” (fossil algae mats) exist on certain rocks near Bancroft. The
author fails to acknowledge the report [H. J. Hoffm&necambrian Fossils, Pseudofossils, and
Problematica in Canada, Geological Survey of Canada, BuB&ir3034, (1971)] which questions

their authenticity, but does admit (C/E 28) that these structuresidbcontain any organic matter

that authentic stromatolites always exhibit. This admission of nonexistent organic matter is repeated
in the Second ICC material. Clearly, if the structures at Bancroft were genuine stromatolites, they
would contain organimatter.

[l digress to add a similar absence of crucial evidence occurs in the presumed finding of fossil
brachiopods in granite made by two Soviet scientisiS$R Acad. of Sciences, Doklady, Earth
Sciencesl]88, 33, 1970). My written inquiry to the Sovidghion and database search at UT in
Knoxville revealed nothing that would confirm this report. This is not surprising considering that
uncertainties in the authors' identification of their “fossils" is readily apparent from the report itself:
"Among the may ovoids extracted from granite we noticed comparatively few that had any specific
shape,"” and "It is hard to identify altered brachiopods found in equally altered rocks."]
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12.repeatedly attempt (C/E 20; JGE 8) to establish an age sequence for Precamtkgahubfail to
state that all the radiometric dates being cited are based on the fallacious uniformitarian principle;
[p. 337]
13.wrongly infer (C/E 21; JGE 7) that betafite may be responsible for Po halos, because:
i.  betafite like all U minerals produces a#lo, not a Po halo, and
ii. x-ray and mass analyses show significant amounts of Uhal®@centers, but not in Rbalo
centers;
14.imply (JGE 3) that former museum curator Louis Moyd made detrimental remarks about my
understanding of certain rocks, but my comsation with Louis in December 1987 revealed this is
untrue;
15.express an uncertainty (JGE 3) on where Po halos are found, which must be identified asraastraw
issue because the whole reason the author attempted to disprove a creation origin of theatocks
Bancroft was that | had reported Po halos are found there;
16.lament (JGE 8) that | have disregarded what Dalrymple and others have repeatedly "told me" about
the age and origin of granites;
17.wishfully claim (C/E 19, 20, 29; JGE 7, 10) that geology camlain large crystal sizes in pegmatites
even though geologists cannot synthesize a haizeéd crystal of the commonly occurring biotite,
much less those mica crystals that weigh over 100 tons (which at the UT forum | noted were clear
evidence of creation)

These numerous inaccuracies and my responses to them are important because this spokesman for
evolution freely acknowledges having received considerable assistance from professional geologists. In fact
his collaboration with one of those geologists riked in the repetition of many of the same inaccuracies at
the Second ICC (see pp. 332). These errors represent the best collective effort that eminent
evolutionists—and others opposed to my resultscan make against the Hwlo evidence for creation.uB
nowhere is their collaborative failure to deal with this evidence more apparent than in the material that
admittedly was "deliberately omitted" (C/E 31) from the discussions in both the C/E and JGE articles.
Specifically omitted from those articles (CA) is the discussion of coalifi@eod halos, the youngarth
implications of lead/helium retention in granite, and the failure to artificially synthesize granite. All these are
said to be left out "because of space limitations." (Similar omissiongrectat the Second ICC.) But if these
publications:

i.do not refute the evidence for creatienthe Po halos in granites,
ii.  omit the strongest evidences for a young age of the eattie halos in coalified wood, and the
lead/helium retention in granites,
iii.  fail toretract the claim of granite synthesis that was made prior to the UT forum, and
iv.  interpret field geology according to the fallacious uniformitarian principle,

then how could it possibly be concluded that the evidence for creation is invalid? The facheppe
without fully realizing it, the author was apparently advised to make some amazing admissions in his
concluding comments. The following are quotes from @reation/Evolutiompublication: [p. 338]

"Still, we must give Gentry his due. Nothing in ggplfully explains the apparent occurrence of the Po 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 thefgbd gaps.' The
generation, preservation and alteration of the radioactive halos involve complex physical processes that are
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not yet understood, and it is quite possible that they are not primordial Po halos at all. Other explanations
include ..." (C/E31)

Here the author concedes the possibility of primordial Po halosother words, creation. The "other
explanations” are those which Dalrymple has proposed, and these have all been refuted in this book (pp.
299-303). The next quote is even more explreigarding instant creation:

"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 [Po] halos, even if instantly created, have no bearing on the origin and age of Earth." (C/E 30)

First, it is true that the basement crystalline rocks were created. But as | said before, not all created rocks ar
at "basement” level. Some, such as MtsRmore and El Capitan, are easily visible at the surface. Secondly,
this evolutionist's reference to the oldest rocks is based on his use of spurious radioactive dates for those
rocks. In my creation model the rocks at Bancroft are part of the oldest tmtause they are part of those
created on Day 1 of creation week. Lastly, even though we see here the admission of the possibility of
certain rocks being "instantly created," the opposition to creation is so strong that it is also claimed this
would have'no bearing on the origin® of the earth! One final quote:

"Furthermore, he [Gentry] 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 regierevwe found the

halos. Since Gentry's God can do anything, he concludes that God created the region to have the features c
age and activity that it exhibits and that he made 'Genesis rock’ look for all the world like a recent intrusion,
thereby foolinghousands of geologists.” (C/E 30)

The Creator God is the source of all truth. He didn't make the rocks to have the features of great age.
Geologists come to the wrong conclusions about the age and origin of the earth because of their acceptance
of uniformity as the basis for interpreting the past. God made the rocks to appear as theytae

undeniable result of a recent creation. Nevertheless, for confirmed evolutionists God's created works will
ever remain just a matter of dispute. For others, thou@ieation's Tiny Mysterwill be the key that reveals

the consistency between the Genesis account and the record of creation etched within Earth's primordial
rocks.
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