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PREFACE

This work represents an el aboration of material presented by
the author in courses offered here at the University of Vernont,
especi al ly Biol ogy 255, The Conparative Physiol ogy of Reproduction
and Biology 202, Quantitative Biology. It is ny hope that this
treatise will reach not only the professional biologist but all others
who realize howlittle we really understand concerning the history of
life on this planet. | have assuned little in the way of background
and | have defined nost technical terms as they appear. The basic
i deas put forth here were first published in 1984. | hope that this
expanded and nore conpl etely docunented treatment will reach a | arger
and nore receptive audience.

My own background is in General and Devel opmental Physiol ogy which
istosay that | aminterested in how things work. Like others before
nme, | have cone to the realization that Darw ni smsinply does not
work. That conclusion has led to a series of questions which | pose
and attenpt to answer. Answering one question often |eads to asking
another. Only by asking questions is one compelled to provide
answers. | enploy that approach throughout this presentation

Anong those questions are the following: |Is evolution finished?
I's sexual reproduction incapable of supporting evol utionary change?
Is selection, natural or artificial, incapable of producing newlife
forme? In contrast to the Darwi nian view, has evol ution proceeded by
neans of |eaps (saltation) rather than gradually through internediate
formse? |Is there an alternative to Darwi ni smwhich, unlike that
hypot hesis, is conmpatible with all the facts reveal ed by pal eont ol ogy,
enbryol ogy, cytol ogy, taxonony, physiology and genetics? Do interna
factors have a role in evolution? |s evolution irreversible? 1s the
i ndi vidual, rather than the popul ation, the instrument of evolutionary
change? Are there |laws governing evolution? |Is there conpelling
evi dence that evolution (phylogeny), like the devel opment of the
i ndi vidual (ontogeny), involves the release or derepression of
preformed information? Finally, the nobst controversial question
of all: Has evolution been guided? Wth the exception of the |ast
guestion, to which no certain answer will probably ever be given,
I will answer yes to each of these questions.

| realize these clains will seem outrageous to the doctrinaire

Darwinian. | can only explain that | have not arrived easily at
t hese convictions but have been driven to themthrough a host of
incontrovertible realities that denand t hose responses. | ask

only that the evidence be heard.

| cannot overenphasize the debt that | owe to ny many predecessors,
especially those six to whom | dedicate this work. Their nmonunenta
contributions speak for thensel ves and they should be given serious
consi deration by every thinking person. Wthout them| would have
been unable to proceed. \Whenever possible, | quote themdirectly so
there can be no m sunderstandi ng about what they neant. Most of the
guotations fromauthors not in the cited literature are fromthe
sixteenth edition of Bartlett’s Famliar Quotations.

| owe a very special debt to Dr. Judith Van Houten, Chair of the
Depart nent of Biology and Associate Dean of the College of Arts
and Sciences. In addition to freezing nmy salary, her continuing
and | argely successful attenpts to isolate ne fromthe students
have served only to provide ne with a powerful incentive to continue
the search for the truth concerning the great nmystery of Evol ution
We are once nore rem nded of the profound significance of Arnold
Toynbee’' s cel ebrated aphorism

The Virtues of Adversity
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I. Introduction

New opi ni ons are al ways suspected and usually opposed,
wi t hout any great reason but because they are not already
conmon.

-- John Locke

The decisive step in evolution, the first step toward
nmacr oevol uti on, the step fromone species to another, requires
anot her evol utionary nethod than that of sheer accunul ation of
m cronut at i ons.

-- Richard B. CGol dschm dt

| begin with the very last words in Darwin's Oigin of Species:

. endl ess forns nost beautiful and npost wonderful have
been, and are being, evolved.

I will showthat the |ast three words are wi thout foundation for the
vast majority of higher life forns, both those which have existed in
the past as well as those which are still extant today. | am aware

of the effect of such an assertion and | amdelighted to accept the
responsibility of denobnstrating its validity.

Several years ago, when | was still teaching introductory biol ogy,

a runor got started anong the students that | didn't believe in
evolution. | finally responded in |lecture by indicating that the
runor was entirely correct. | told the students that | did not
"believe" in evolution; | knewthat it had occurred. | hoped

by this neans to inpress upon the students the difference between
matters of belief (faith) and matters of knowl edge. Darwinismis a
matter sinply of belief since the progressive evolution of no creature
now | iving has ever been denonstrated. As an experinentalist | am not
i mpressed by unconfirmed hypot heses and accordingly | began casting
about for possible explanations for this remarkable state of affairs.
Accepting the reality that evolution has occurred |eads to the
guestion as to whether or not it is still occurring and, if not,

why not? | will present a substantial body of evidence indicating
that the evolution of higher organisnms is at a virtual standstill,

a concl usion that had been reached by others |ong before ne.

Let me take this opportunity to acknow edge the huge debt that we

all owe to some of the greatest biologists of the twentieth century.
Anmong them are the Russian ichthyol ogi st and zoogeographer Leo S.
Berg (1876-1950), the geneticists Richard B. Goldschnmi dt (1878-1958)
and WIIliam Bateson (1861-1926), the pal eontol ogists Oto Schi ndewol f
(1896-1971) and Robert Broom (1866-1951) and the French zool ogi st
Pierre Grassé (1895-1985). Each is a widely acclainmed scholar of the
first rank and not one could be described as an arnthair theoretician
They had each disclosed major difficulties with the Darw ni an node
and had di scussed them at great length in their books and papers.

| amvery pleased to be able to consolidate and incorporate many of
their comon and often i ndependent conclusions into a new hypothesis
of organic evolution. This is a truly international assenbl age of

i nvestigators with &to Schi ndewol f com ng from Germany, Robert Broom
from Scotland and later South Africa, Leo Berg fromRussia, Pierre
Grassé from France, WIIiam Bateson from Engl and and Ri chard

Gol dschnidt, a naturalized American who escaped Nazi GCermany.

Al the nore remarkable then is the unity of their perspectives

on the conplete failure of the Darw ni an hypot hesi s.



By way of contrast, Ernst Mayr, in his opus nagnus, The G owth of

Bi ol ogi cal Thought (1982), deals with these six skeptics as foll ows.
Broomis not even nmentioned. The books by Grassé (1973) and Berg
(1969) are listed in the bibliography, but no reference to either
author is made in the text. Coldschnidt and Schi ndewol f are di spensed
with in a fewwrds. Only Bateson is given a renmptely even-handed
treatment. Perhaps it is understandable why Mayr shortchanged

these scientists since on page 132 he made his position indelibly
plain (literally) by describing hinself as a "dyed-in-the-wool

Darwi ni an"!

The new mechani sm which | have called the sem -neiotic hypothesis,

i s based upon an obvious fact that has been before us for a very |long
time. It has to do with the manner in which the sex cells, the eggs
and sperm are formed. This process, known as neiosis or chronpsone
reduction, occurs in two steps. Prior to the first neiotic division
t he chronmpbsonmes becone duplicated as they do in nmitosis. Then two

di vi sions take place. The first returns the chronosone nunmber to

the diploid state and so can be considered to be a formof diploid
presexual reproduction. This first division takes place in a special
way which | feel provides the nmechani sm of macroevolution. Also since
t he second division cannot occur until the first has taken place, the
first neiotic division is logically the nore prinitive of the two

and accordingly nust have evolved first (Davison 1984 1993 1998).
Upon this prenise | proceed.



Il. Is evolution finished?

Al intelligent thoughts have al ready been thought;
what is necessary is only to try to think them again

-- Coethe

It is undesirable to believe a proposition when there
is no ground whatsoever for supposing it to be true.

-- Bertrand Russel

[1-1. Why has Darwi ni sm prevail ed?

Darwi ni sm has prevailed entirely for negative reasons since
alternative hypotheses have proven to be inadequate. Chief anong
these is Lamarcki smor the genetic transm ssion of characters acquired
during the life of the individual. Such transni ssions have never been
denonstrated at least in higher forns. Accordingly, in the absence of
experimental verification, Lamarcki smcannot be given serious

consi derati on.

A second alternative viewis Creationism Here caution must be
observed. Wile it is true that the existence of a Creator, while

a |l ogi cal necessity, has never been rigorously proved and perhaps
never can be, it is also true that neither has been the spontaneous
generation of life. Pasteur’s flasks, on display at the Sorbonne and
open to the air, remain sterile to this day and there is no evidence
what soever fromthe geol ogical record to support the cel ebrated
"organi ¢ soup" hypothesis for spontaneous generation

Per haps the nost conpelling feature for the Darwi nists resides in
their persistent conviction that all of evolution is the result of
blind chance. In so doing, the Darw nists refuse to consider that
evol ution m ght be subject to | aws and preci se nmathenatica

rel ati onshi ps such as those that govern virtually every aspect of

the inanimate world. Obvious exanples are Galileo’s Law of Falling
Bodi es, Newton's Laws of Mdtion and Einstein's equation of energy and
mass. One nust be prepared to realize that there may be conparable
laws at work in the living world. Furthernore, blind chance denands
that life should have arisen and should still be arising on countless
other planets in the vast cosnos, yet there is no evidence that life
exi sts now, or has ever existed anywhere, except on this planet.

Wth all our advanced technol ogy, we still have not been able to
produce even the sinplest organic systemwhich could even renotely

be described as being alive. Are we to believe that mere chance can
acconpl i sh that which has proven quite inpossible for the enlightened
scientist to achieve? | regard that notion as absurd! | quote Al bert
Ei nstein on the matter of chance: "I shall never believe that God
plays dice with the world."

If Einstein's physical world does not operate through chance, would
one really expect the living world to do so? |, as others before ne,
do not think so.

The Darwi ni sts’ stubborn refusal to consider any possible role for

| aws, order and purpose is what primarily accounts for their failure
to present a rational nechanismfor evol utionary change. Technically,
Darwinismis not even a theory. It is only a hypothesis which, to



this day, remamins totally devoid of experinental and descriptive
verification. Theories, sensu strictu, are hypotheses which

havi ng been tested, have been found valid. For exanple, Einstein's
Speci al Theory of Relativity remmined a hypothesis until it had been
verified. Only then did it become a theory.

Scientists, after all, are expected to maintain open m nds.
But do they? Sadly, | nust answer that question -- Not always!

I1-2. Living and nonliving systens conpared

One of the nmost influential of Darwin's predecessors was the geol ogi st
Charles Lyell. He expounded the concept of uniformitarianism Stated
simply, he believed that the forces we now see gradual ly reshapi ng

the surface of the earth have operated the sane way throughout

the past. This idea gave Darwin the necessary tinescale to account
for the gradual evolution of the life forns we now see. Hi s tota
acceptance of the uniformitarian doctrine is clearly evident in

t hose cl osing words of the Origin which | quoted in the introduction

" have been, and are being, evolved"

Can the notion of uniformtarianismbe applied to living systens?

The answer at every level is a resounding no. A nuscle cell, having
contracted, nust relax before it can contract again. An anpeba grows
and then it stops to divide before it recommences growth. Enbryos
undergo cellular differentiation, then stop when the definitive state
is reached. Most creatures grow until they reach adult size and then
stop. In other words, living systens practice autoregul ation and
self-limtation. These are fundanmental distinctions between the

ani mat e and i nani mate worl ds (Davison 1998).

I now present the evidence that evolution, |ike other biologica
processes, has al so been subject to autoregul ation

I1-3. The evidence from pal eont ol ogy

The question -- Is evolution finished? -- like all others concerning
evolution, must ultinately be reconciled with the fossil record.

| have no credentials as a paleontologist, so | will offer the views
of two authorities, the first a professed Darw nian and the second a
skeptic of Darwi nism Julian Huxley, the grandson of Thomas Henry
Hux| ey, published what unfortunately proved to be an excessively

i nfluential book in 1942. Evolution: The Mdern Synthesis

sunmmari zed a consensus anobng certain geneticists, systematists and
pal eont ol ogi sts that evolution was a Darw ni an phenonenon, gui ded

by chance and natural selection. Anmong these were the geneti ci st
Theodosi us Dobzhansky, the ornithol ogi st Ernst Mayr and the

pal eont ol ogi st George Gayl ord Sinpson. Perhaps the nost remarkabl e
feature of the text is the revealing and totally contradictory
summary that Huxley offers on page 571, seven pages fromthe end.

Evolution is thus seen as a series of blind alleys. Sonme are

extremely short -- those |eading to new genera and species
that either remain stable or becone extinct. Ohers are
longer -- the lines of adaptive isolation within a group

such as a class or subclass, which run for tens of mllions
of years before com ng up against their term nal blank wall
O hers are still longer -- the links that in the past |ed



to the devel opnent of the major phyla and their highest
representatives; their course is to be reckoned not in tens
but in hundreds of mllions of years. But all in the |ong
run have termnated blindly. That of the echinoderns, for

i nstance, reached its climax before the end of the Mesozoic.
For arthropods, represented by their highest group, the

i nsects, the full stop seens to have cone in the early
Cenozoic. Even the ants and bees have nade no advance
since the Aigocene. For the birds, the M ocene narked

the end; for the manmmals the Pliocene.

Not e Huxley’'s language: blind alley, termnal blank wall,
termnated blindly, full stop and marked the end. |Is this
| anguage conpati ble with the Darw ni an perspective? O course

it

Rober t

isn t!

Broom who was certainly no Darw nian, had reached conparabl e

concl usi ons:

There is, however, no doubt that evolution, so far as new
groups are concerned, is at an end. That a small line of
generalized ani mal s should have continued on till in Eocene
times the Primates originated and then ceased, and that
except for specializations of Eocene types there has been
no evolution in the last forty mllion years, and that the
evol utionary clock has so conpletely run down that it is
very doubtful if a single new genus has appeared on earth
inthe last two mllion years ...

The Comi ng of Man (1933)

In Eocene tinmes -- say between 50, 000,000 and 30, 000, 000
years ago -- small prinmtive nammal s rather suddenly gave
rise to over a dozen very different Orders -- hoofed ani mals,
odd-toed and even-toed, el ephants, carnivores, whales,
rodents, bats and nonkeys. And after this there were no nore
Orders of manmal s ever evolved. There were great varieties
of evolution in the Orders that had appeared, but strangely
enough Nature seened i ncapable of formng any nore new Orders.
VWhat is equally remarkable, no new types of birds appear

to have evolved in the last 30,000,000 years. And nost
remarkable of all, no new famly of plants appears to have
evol ved since the Eocene. Al mmjor evolution has apparently
cone to an end. No new types of fishes, no groups of
nol | uscs, or worns or starfishes, no new groups even of

i nsects, appear to have been evolved in these latter

30, 000, 000 years.

Fi nding the M ssing Link
(1951), page 107

Only once -- perhaps in Canbrian tines -- did an invertebrate
give rise to a vertebrate, and the invertebrate ancestor
seens to have early becone extinct. And today, there is

no invertebrate that could again give rise to a vertebrate.

"Evol ution as the pal eontol ogi st
sees it" (1932), page 68



There are no manmals today in the world that are not already
specialized so far that they can never evolve into anything
very different.

| bid., page 69

In a denonstration of his faith, Broom conti nued:

As evolution has practically finished and cannot be repeated
unless all higher life is wi ped off the earth and a new start
made fromthe very begi nning, we may perhaps concl ude t hat
man is the end to which sone power has guided evol ution

I bid., page 71

| discovered that Broom and Huxl ey had corresponded on this nmatter
as early as 1933 as reveal ed by the foll ow ng:

And a few zool ogi sts are beginning to recognize that evolution
is slowing down, if not quite stopped. 1In a letter |I had
from Professor Julian Huxley only a few nonths ago he says,
"I have often thought about your idea of the fading out of
evol utionary potency, and though | cannot pretend to agree
wi th some of the phil osophical corollaries which you draw from
it, | nore and nore believe that it is of great inportance as
a fact."
"Evolution -- Is there intelligence
Behind It?" (1933), page 14

Wi | e Huxl ey shared Broonis scientific conclusions, it is not
surprising that as a humani st (as opposed to a deist) he did not
agree that evolution may have been guided. Neverthel ess, one night
ask -- If it has not been guided, then why has it stopped? | address
t he question of guidance in a later section

Wt hout nentioning either Huxley or Broom the French zool ogist Pierre
Grassé reached the sane conclusion. Curiously, the followi ng coments
by Grassé (with which | agree conpletely) stand in marked contrast

to the title of the book which is their source!

Facts are facts; no new broad organi zati onal plan has appeared
for several hundred mllion years, and for an equally | ong
ti me numerous species, aninmal as well as plant, have ceased
evolving. ... At best, present evol utionary phenonena are
sinmply slight changes of genotypes wi thin popul ations, or
substitution of an allele with a new one.

Evol ution of Living O ganisms
(1977), page 84

In order to proceed | am going to accept the consensus of Huxl ey,

Broom and Grassé that evol ution has indeed ceased, at |east for the
majority of higher life fornms. Thus, intrinsic to the evolutionary
process itself has been the capacity to bring it to a halt, thereby

denonstrating autoregul ation. One might now ask -- Is it possible
to observe, and thereby explain, a nechanismthat is no longer in
operation? To this question | answer -- O course not, which neans

that one nust attenpt to reconstruct that nechani smfrom contenporary
observations. That reconstructive synthesis is a primary goal of this
treatise.



Anot her feature of evolutionary history bears on the question of
autoregul ation. The vast majority of all the organisns that ever

exi sted have becone extinct. | propose that they becane extinct
because they could no | onger evolve or otherw se manage to
survive. Isn't it interesting that today we see ranpant extinction

and the list of endangered species continues to grow, yet no one has
observed the progressive evolution of any one of these forms as a
response to the challenges offered by a changi ng environment.
Admittedly, man is altering the environnent at an unprecedented rate.
Aren’'t these precisely the conditions that should be evoking dramatic
evol utionary responses? \Were are they?

I1-4. Sexual and asexual reproduction conpared

Wi | e sexual reproduction is characteristic of nobst higher plants and
animals, it is by no neans universal. Many plants and ani mal s do not
practi ce sex and reproduce exclusively asexually. Every phylumin
both the ani mal and plant ki ngdonms has representatives that reproduce
asexually or, as it is also described, parthenogenetically or
gynogenetically. In the najority of these cases parthenogenesis is
essentially mtotic with the of fspring being genetic replicas (clones)
of the parent. Wy is this very conservative form of reproduction so
commonpl ace? Here is one suggestion. Sexual reproduction involves

t he segregati on and reconbi nati on of those genes contained in the two
parental organisns. Frequently the new conbinations prove to be
inferior to those of the parents. Conal (mtotic) parthenogenesis
precludes this possibility. Such creatures have no known neans of
genetic reconbi nati on and accordi ngly woul d seem i ncapabl e of adapting
to a changi ng environment, yet many of them have been emnently
successful, enduring unchanged perhaps even for nmillions of years.
Why change the genone if it has already successfully established its
capacity to grow and reproduce? The single-celled Anpeba presents

an interesting exanple. This aninal manages fanmously. As long as

it can reproduce faster than it acquires deleterious nmutations it can
survive indefinitely and unchanged. The sane can be said for many
other life fornms in both the plant and ani mal ki ngdons and of course
for the prokaryotes (bacteria and blue-green al gae) as well.

The evidence that evolution may be finished coupled with the fact that
so many organi sns reproduce sexually rai ses a provocative question --
can sexual fornms evolve? Before | supply an answer to that question
here are sone rel evant observations.

I1-5. The failure of selection

[ Sel ection] cannot, therefore, be an agency for the production
of new forns.
-- Leo S. Berg

[ Sel ection] acts nmore to conserve the inheritance of the species
than to transformit.
-- Pierre Grassé

Man has practiced intensive selection for centuries, yet has failed
to produce new species by this neans. Most parthenogenetic forms
offer little or nothing to select and so nearly all of nan’s efforts
have been with creatures which reproduce sexually. Dogs present an
instructive exanple. In addition to the nmany worki ng breeds, nan has



produced sone bizarre creatures |ike the Chi huahua and t he Dachshund
as well as giant aninals |ike the Great Dane, the Mastiff and the
Saint Bernard. Geat variations in color, coat quality and even

t enper anent have al so been produced. These differences are due to
the acti on of Mendelian genes segregating and reconbining in sexua
reproduction. The result is that the products are able to interbreed

not only with each other but with the wolf as well. The hybrids are
fertile which is to say that they are not physiol ogical hybrids at
all, indicating that no real evolution has taken place. It should

al so be noted that selection, when carried to the extrenme, invariably
results in a loss of fitness as is so obvious for exanmple in the
shortened life spans of the Saint Bernard, the Great Dane and the
Engl i sh Bul | dog.

The Dani sh bi ol ogi st G vind Wnge described an interesting test of
speciation in his book Inheritance in Dogs. A male Saint Bernard
spont aneously nated with a femal e Dachshund whi ch subsequently
delivered a litter. One nenber of this litter becane pregnant and
delivered a normal litter herself proving that no real speciation had
occurred during the long period of separation of the parental breeds.
This femal e had, however, inherited her |arge body fromthe Saint
Bernard sire but the short |legs fromthe Dachshund bitch with the
result that her belly dragged on the ground during her pregnancy

and had to be protected with towels! (Wnge 1950, page 44.)

An even nore inpressive exanple of the failure of selection is

of fered by the goldfish. Starting with the Asiatic carp Carassius
auratus, the Chinese and Japanese have derived sone strange

creatures such as those with tel escopic eyes sone of which even gaze
upward as in the variety "celestial". They have even produced forns
whi ch depart fromthe fundanental vertebrate character of possessing
two pairs of lateral appendages, the pectoral and pelvic fins,
corresponding to our arns and | egs respectively. By duplicating the
anal fin they converted the fish to a potential hexapod! They also
duplicated the caudal fin, a condition unknown in the natural world
and even suppressed the dorsal fin, a basic character in virtually al
fishes. The variety "celestial" conbines all of these features and is
blind as well. None of this has produced any senbl ance of speciation
and the animals are still Asiatic carp

Wiy do these attenpts fail? Apparently they fail because they
represent the selection for individual nutant genes, from which one
can draw the formal conclusion that such alterations may have little
or nothing to do with the evolutionary process. It should al so be
noted that dogs and gol dfi sh reproduce only by sexual neans.

In his remarkabl e book Nonogenesis; or, Evolution Deternined by Law
(Russian edition 1922, English edition 1969) Leo Berg quotes the
Aneri can pal eontol ogi st Henry Fairfield Gsborn on sel ection

In all the research since 1869 on the transfornmati ons observed
in closely successive phyletic series no evidence whatever,

to ny know edge, has been brought forth by any pal eontol ogi st,
either of the vertebrated or invertebrated aninals, that the
fit originates by selection fromthe fortuitous.

Gsborn, quoted in Nonbgenesis
(1969), page 127



In the sanme volune, on page 314, Berg cites R C. Punnett, who
originated the fam liar Punnett square for the solution of problens
in Mendelian segregation and reconbi nation. From Punnett’s book on
mmecry:

Natural selection is a real factor in connection with mmnicry,
but its function is to conserve and render preponderant an
al ready existing likeness, not to build up that |ikeness
t hrough the accunul ation of small variations, as is so
general | y assuned.

Mmcry in Butterflies

(1915), page 152

Berg’'s own views are expressed as foll ows:

An organismis a stable system in which a tendency toward
variation is confined within certain limts by inheritance.
This truth is self evident. It would be inmpossible to
concei ve how such conpl ex organs as the eye, the ear or the
pituitary body could properly exercise their functions, if
they were the seat of an infinite nunber of variations, from
which it would be left to chance to select the nost efficient.

Nonbgenesi s, page 27

The laws of the organic world are the same, whether we are
dealing with the devel opment of an individual (ontogeny) or
that of a pal eontol ogical series (phylogeny). Neither in
the one nor in the other is there roomfor chance.

| bid., page 134

W1 Iliam Bateson had of fered, even before 1900, a sinilar appraisa
of sel ection:

For the crude belief that living beings are plastic
congl onerates of m scellaneous attributes, and that order
of formor Symmetry have been inpressed upon this nmedl ey by
Sel ection alone; and that by Variation any of these attributes
may be subtracted or any other attribute added in indefinite
proportions, is a fancy which the Study of Variation does not
support.

Materials for the Study of

Variation (1894), page 80

The many converging lines of evidence point so clearly to
the central fact of the origin of the forms of life by an
evol utionary process that we are conpelled to accept this
deduction, but as to alnost all the essential features,

whet her of cause or node, by which specific diversity has
become what we perceive it to be, we have to confess an

i gnorance nearly total. The transformati on of nasses of
popul ation by inperceptible steps guided by selection, is,
as nost of us now see, so inapplicable to the facts, whether
of variation or of specificity, that we can only nmarvel both
at the want of penetration displayed by the advocates of such
a proposition, and at the forensic skill by which it was
nmade to appear acceptable even for a tine.

Probl ens of Genetics (1913), page 248



And it is apparently still considered to be acceptable by the majority
of evolutionary biologists. | amaquite unable to understand how t hat
can be.

| agree with all of the foregoing by concluding that the prinmary
effect of natural selection is to prevent change. In so doing,

| do not challenge the reality of natural selection; | nerely point
to its transparent failure as a progressive evol utionary device.

On the other hand, one must accept the fact that it is Nature that
ultimately does the selecting. Since newlife fornms have obviously
been allowed to persist, at least for a while, the question becomnes
sinmply -- How have new forms been produced, sexually or by sone
other nmeans? This consideration |eads to the next question.

I1-6. Can sexual forms evolve?
Nothing is so firmy believed as what is | east known.
-- Mont ai gne

I amby no neans the first to question the capacity of sexua
reproduction to support significant evolutionary change. The
horticul turist Luther Burbank was not an academ ci an; he cl ai ned
to have received his education at the University of Nature.
From hi s aut obi ography:

There is a |law of which |I have not yet spoken that is usefu
to plant-breeders, as well as being a lintation on them

It is called the "Law of the Reversion to the Average"

I know from my experience that | can devel op a plum hal f

an inch long or one two and a half inches long, with every

possi ble length in between, but | amwlling to adnit that
it is hopeless to try to get a plumthe size of a small pea,
or one as big as a grapefruit. | have daisies on ny farm

little larger than nmy finger nail and sone that measure six
i nches across, but | have none as big as a sunflower, and

never expect to have. | have roses that bloompretty steadily
for six months in the year, but | have none that will bl oom
twelve, and | will not have. |In short, there are linits to

t he devel opnents possible, and these limts follow a | aw
But what |aw, and why?

It is the lawthat | have referred to above. Experinents
carried on extensively have given us scientific proof of what
we had al ready guessed at by observation; nanely, that plants
and animals all tend to revert, in successive generations,
toward a given nean or average. Men grow to be seven feet
tall, and over, but never to ten; there are dwarfs not higher
than 24 inches, but none that you can carry in your hand ..
In short, there is undoubtedly a pull toward the mean which
keeps all living things within sone nore or |ess fixed
limtations.

Partner of Nature (1939), page 92

Not e that Burbank did not even consider the prospect of creating a new
species. H's coments are rem niscent of the quaint eight-word poem
by Gertrude Stein: "Arose is aroseis arose."

10
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It is useful, before presenting ny next skeptic, to place
Darwi nismin historical perspective. In 1900 G egor Mendel's work
was redi scovered and with it a great inpetus was given to Darw ni sm
Wth the recognition of Mendel's factors, which we now know as genes,
variation anong the individuals of a species was no |onger a nystery.
A maj or exponent of the new science was W I 1|iam Bateson, now regarded
as the founder of nodern genetics (he coined the term hinself).
Hi s enthusiasm for Mendelismwas such that he naned his newborn son
Gregory in 1904. However, that enthusiasmfaded toward the end of
his Iife, as Gregory would recount to Arthur Koestler in 1970.

By 1924, [WIlian] Bateson had cone to realize, and told his
son in confidence, "that it was a nistake to have comitted
his life to Mendelism that this was a blind alley which would
not throw any light on the differentiation of species, nor on
evolution in general."

The Case of the Mdw fe Toad

(1971), page 121

| feel that this is one of the nobst significant comments in all of
the evolutionary literature, and it is one with which | totally agree.
It is atestinobny to the greatness of Bateson that he had the insight
to recogni ze and the courage to admt that failure. Mendelismis, of
course, the genetics associated with sexual reproduction, and here we
have Burbank and Bat eson i ndependently chall enging the capacity

of that process to result in significant evolutionary change.

Not e Bateson’s use of the expression blind alley.

Thus, when asked the question -- Can sexual forms evolve? -- one is
conpel l ed, on the basis of an overwhel ni ng body of negative evidence,
coupled with virtually no positive evidence, to answer -- No, they
cannot evolve. This leads to other questions. |Is there a kind of
reproduction other than the fam liar sexual or Mendelian variety

and could this alternative node be an effective evolutionary device?
As will becone apparent, the answer to these two questions is yes.



1. It is not the genes but the chronbsomes that do the evol ving

We have | ong been seeking a different kind of evolutionary process
and have now found one; nanely, the change within the pattern of the
chronosones. ... The neo-Darw nian theory of the geneticists is no
[ onger tenable.

-- Richard B. Gol dschmi dt

I11-1. Chronmpsone structure and evol ution

One of the first to recogni ze the evol utionary significance of
chronpsone structure was the geneticist Richard B. Gol dschmi dt.

In 1940, two years before Huxley’'s Evolution: The Mddern Synthesis,
ol dschni dt published The Material Basis of Evolution, based on
the Silliman | ectures he had delivered at Yale University. It is
difficult to i magi ne two books nore dissinilar while dealing with

t he sane subject. Goldschmidt’s book is divided into two sections,
the first dealing with what he called microevolution, the second
with nmacroevolution. H's first section ends with this statenent

so rem ni scent of Bateson:

Subspeci es are actually, therefore, neither incipient species
nor nmodels for the origin of species. They are nore or |ess
diversified blind alleys within the species. The decisive
step in evolution, the first step toward macroevol ution

the step fromone species to another, requires another

evol utionary nethod than the sheer accunul ati on of

m cromut ati ons.

Not e Gol dschmidt’s use of the termblind alley, a characterization
of fered i ndependently by both Huxl ey and Bateson

Twel ve years |ater, Al exander Petrunkevitch endorsed Col dschnidt’s
vi ew on speci ation and again enployed the termblind alley:

Wt hout prejudice toward the studies on such aninmals

as Drosophila, | believe that Gol dschmidt is right

when he considers mcroevolution to be a "blind alley".
Al'l norphol ogi cal evidence is in favor of the assunption
t hat macroevol uti onary changes in the Diptera were
conpleted in the conparatively distant past.

"Macr oevol uti on and the fossi
record of Arachnida" (1952)

The "ot her nethod" to which Goldschnmidt refers is the reordering of
existing genetic information within the structure of the chronosone.
Alterations in genic expression resulting fromsuch rearrangenents
are called position effects. In his words at the end of the section
on macroevol ution:

The fact remains that an unbi ased anal ysis of a huge body
of pertinent facts shows that macroevolution is linked to
chronosomal repatterning and that the latter is a method



of produci ng new organi c reaction systens, a method which
overcones the great difficulties which the actual facts raise
for the neo-Darw ni an conception as applied to macroevol ution

The Material Basis of Evol ution
(1940)

There are several kinds of chronpbsone rearrangenments. Two chronpsones
can fuse together to formone or a chronbsone can dissociate to form
two. Two breaks can occur along a chronmobsome with the broken fragnent
undergoi ng a 180-degree rotation before reattaching. There are two
types of such inversions dependi ng upon where in the chronosone they
occur. Each chronpsone has sonewhere along its length a place where
the spindle fibers attach during mtosis and neiosis. This structure,

called the centronmere, contains DNA and, |ike the chronmpbsone is al so
self-replicating. |If the centronere is within the inverted segnent it
is called a pericentric inversion. |If the inversion does not include

the centronmere it is terned a paracentric inversion. Another type
of restructuring is reciprocal translocation in which two different
chronosones exchange parts. Qher types of changes include
duplications and deficiencies. Alterations can also occur in the
nunmber and position of nucl eol ar organi zers as well as changes in

t he chronmpbsone ends or tel oneres.

Before proceeding | will briefly discuss the irreversibility of
evolution as it relates to chronobsone structure

[11-2. Wiy is evolution irreversible?

The curve of evolution denpnstrates that it is the result of a
series of irreversible historical phenonena

-- Pierre Grassé

If we ook closely at this truly historical character of evolution
and the uni queness of its individual stages, irreversibility appears
sinmply as a "self-evident" truth.

-- to Schindewol f

Once nore we witness identical conclusions, this tine by Gassé, a
Frenchman and Schi ndewol f, a German, with neither referring to the
ot her.

No manmal has ever evolved into a reptile, no reptile into an
anphi bi an and no anphi bi an has ever evolved into a fish. There is
not a single docurmented exanple of a reversible evol utionary event
of any significant magnitude. Wy?

Poi nt mnutati ons (base pair substitutions) of individual genes are
reversi bl e and that al one indicates that such changes do not play
a significant role in evolution. By way of contrast, consider an
inversion. |If such a change should occur, the probability of it
being reversed is virtually zero since the chronbsone woul d have
to break in exactly the same two places in order for it to return
toits original configuration. A simlar argunent applies to the

i mprobabl e reversibility of chronobsone fusion, dissociation or

reci procal translocation. Furthernore these structural changes
are all-or-none events which have no internedi ate states and cannot
possi bly be regarded as gradual. Accordingly, one mght anticipate

13
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that these effects m ght be quite dramatic although unpredictable.
Incidentally, this perspective also offers an explanation for the
absence of transitional forms in the fossil record.

I11-3. The first neiotic division

The ideal situation mght be for an organismto sinmultaneously
reproduce its own genotype and produce trial balloons as well.

It is with this potentiality that a major significance of diploidy
becomes apparent. Wen a hapl oid creature undergoes a heritable
change it has lost its original genetic identity. That is not the
case for a diploid organism To understand this inmportant distinction
it is only necessary to realize that there are three self-replicating
el ements involved. The first of these are the chronbsonmes, the second
are the centroneres and the third are the centrioles, the structures
at the ends of the spindles on which the chronbsones nove. |In nitosis
the centroneres and the chronosones replicate in synchrony so that the
daught er chronosones pass to opposite poles of the nmitotic spindle.
The result is that the two daughter cells receive identical sets of
genes, becom ng thereby clones of the original cell. 1In the first
neiotic division the centronmeres do not duplicate when the chronposones
do with the result that the two sister (identical) chronposones

(dyads) nust remain together during the first neiotic division

This feature lies at the heart of the seni-neiotic hypothesis.

Consi der an oocyte about to undergo neiosis. Assume further that
this oocyte has one chronobsone whi ch has undergone an inversion

When the tetrad is fornmed at synapsis (Figure 1) it will consist

of two daughter chronmosomes (sister strands or dyads) of origina
structure and two daughter chronosones each containing the inversion
In the first neiotic division one pair of sister strands is discarded
into the first polar body |eaving the other pair in the egg. |If the
inverted pair is discarded, the oocyte retains the original genone.
If the normal pair is discarded the oocyte has instantly acquired

a new karyotype in honozygous formand, follow ng the duplication of
the centronere (which results in the separation of the chronpbsones)
an evol utionary potential as a new kind of diploid organi sm

Al'l genetic (evolutionary) changes originate in individual cells, in
i ndi vi dual chronpsones, in a particular organism The evol utionary
significance of the individual will becone apparent in a |later
section. If the inversion in the above exanple occurred in a cel
destined to becone part of the fenale reproductive |ineage, then

at the termination of the first meiotic division, one half of the
products of that lineage will be like the original and one half will
be a potentially new kind of organismwi th a new paired (honmpbzygous)
chronosonmal genotype (karyotype) produced in a single cytogenetica
step. In this systemthe only requirenent is for one or nore oogonia
to be heterozygous. Such an evolving series would be expected to
produce a nunber of discrete products determ ned by the nunber of
chronosone rearrangenents involved in the series. | do not suggest
that all new chronbsonme honpbzygotes woul d be new species. In fact
we know that is not necessarily so. Nevertheless, this perspective
is worthy of further attention.



15

A 006 e()s v 0ssr00s0+ ++ B W0} *@ e 000"

Y *

X ¥ ;
B ++ee6fs0reoeeeoeslos A R e S L

Figure 1. A diagramto illustrate the instantaneous formation of a
new chronosone pair follow ng the occurrence of a single pericentric
inversion. O represents the centronere

The original chronmpsone pair.

The inversi on heterozygote.

The tetrad configuration prior to the first neiotic division
The products of the first neiotic division follow ng the
duplication of the centroneres.

OO wm>

From Davi son (1984).




I11-4. Position effects and primte evol ution

In Goldschmidt’s day the internal structure of chronpsones was not
wel | known and was linmted in large extent to the giant salivary
chronosones of the fruit fly Drosophila. New staining techniques
allow a much nore detail ed anal ysis of chronbsone structure in nany
l[ife forms. O special interest are the chronmpbsones of the order
Primates to which we belong. W are fortunate in having three close
relatives with which conparisons can be made: the chinpanzee, the
gorilla and the orangutan. The higher prinmates are al so interesting
because they are anpbng the nost recent evolutionary products and
accordingly their karyotypes are likely to have retained their
original configurations.

In 1982 Yunis and Prakash published a paper entitled "The Oigin

of Man: A Chronpsomal Pictorial Legacy", in which the karyotypes of
man, chi npanzee, gorilla and orangutan are conpared (Figure 2).

The karyotypes are renarkably simlar providing convincing evidence
that we are all four related. The narrowed regi on of each chronbsone
mar ks the position of the centronere, the structure to which the
spindle fibers attach during mtosis and neiosis. The differences
that can be recogni zed are |largely structural rearrangenents.

For exanple the three apes have 48 chronpsones while we have 46.
This has apparently resulted fromthe fusion of two of the ape
chronosones to forma single human chronosone (chronbsone 2).

Sone of the differences consist of paracentric and pericentric

i nversi ons of homol ogous chronmpbsone segnents as well as variations
in heterochromatin. As exanples, chronmosones 4, 5, 9, and 12 of
man and chi npanzee each differ by a pericentric inversion. Certain
chronmosomes exhi bit reciprocal translocations. Oher differences

i nclude alterations in chronmosone ends or telomeres as well as
variations in the position of nucleolar organizers (Yunis, J.J. &
Prakash, O 1982). The original paper should be consulted for the
details.

The inmportant point is that the differences which are evident

are precisely of the sort that Gol dschnmi dt described: nanely,
the restructuring of existing genetic information. Under close
exam nation of the karyotypes, the X chronpsomes reveal very few
differences. This is exactly what one m ght expect if the four
speci es were |inked gynogenetically. By way of contrast, the

mal e-determ ning (Y) chronmosones | ack, both quantitatively and
qualitatively, the senbl ance one woul d expect had the four genera
evol ved through sexual reproduction

Al so there are very snmall differences in both DNA and protein
conposition between ourselves and our living relatives (Andrews 1987),
further supporting the view that conventional (point) nutations nay
be of little or no significance in the evolutionary process.

16
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arranged

to better visualize honol ogy between

| at e- prophase chr onpsones
t he chromobsones of the great apes and the human conpl enent.

gorilla and orangutan,

chi npanzee,

Schematic representation of
respectively,

(continued from previ ous page)
(1000- band stage) of nan,
fromleft to right,

From Yuni s and Prakash (1982).

Figure 2.
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I V. Sexual reproduction |imts evolutionary change

Al'l great truths begin as bl asphem es.

-- Ceorge Bernard Shaw

I V-1. The independent origins of sexual reproduction

In the Darwi nian or sexual nodel, one might anticipate sone universa
sex-det ernm ni ng mechani sm operating throughout evol utionary history.
If, as | believe, the role of sexual reproductionis to limt

evol ution, one would anticipate a wide variety of sex-determ ning

devi ces evol ving independently. Such is the actual case. | found
that the idea of an independent sexual evolution had al ready been
expressed. The Russian cytologist N.N Vorontsov was one of the first
to call attention to the independent evolution of sex determination

Just as the transition fromisogamy to ani sogamy and to oogany
t ook place independently of each other in the various phyla of
plants so the formati on of nmechani sns of the cytogenetical sex
determination with differentiated heterochronmosones fol |l ows
the sane pattern in various kingdonms and phyla and results

in an i ndependent occurrence of the XX-XY systemin

Mel andrium as well as in many |nsects and Manmal s,

whereas the ZWZZ system evol ved i ndependently in Trichoptera,
Lepi doptera, Serpentes and Aves. Against the background of
these facts it is unclear whether the nal e species of

di fferent groups are honol ogous to each other or not;

t hey appear to be nonhonol ogous.

"The evol uti on of the sex chronpsones"
(1973), page 646

Notice the | ast sentence in which Vorontsov indicated that nal es
seem to be nonhonol ogous, a conclusion that would, by definition
demand t hat they were independently produced and accordingly could
not be involved in a macroevol uti onary conti nuum

In addition to the devices nentioned by Vorontsov, other mechanisms
have al so i ndependently evolved. 1In the social insects the fenale
is diploid, the male haploid, a situation also found in rotifers.
In addition to these chronosonal mechani snms, the tenperature during
sensitive devel opnental stages can serve to determ ne the sex as

in some turtles and crocodilians. Sex reversal occurs in certain
animals. Young oysters are male and transforminto fenal es when
they grow larger (protandry). This literature has been revi ewed

by Bull (1983).

Not only are the cytol ogi cal mechani snms of sex deternination often
nonhonol ogous but the expression of the sexual phenotype may al so
be nonhonol ogous. For exanple, both Drosophila and all manmmal s
have a heteronorphic (different form XY male - XX fenml e system
However, sexual differentiation is nediated at the local cellular

I evel in Drosophila but by nmeans of hornones in all nmanmmals.

It is obvious that the two systens are in no sense rel ated,

but must have evol ved i ndependently.

This is hardly the situation one woul d expect if sexual reproduction
were a requirenment for evolutionary change. | think the nost
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reasonabl e explanation for this great diversity is that the
evol utionary steps involved in nmacroevol ution were nade prior to the
differentiation of obligatory sexual devices and, accordingly, rmnust
have been gynogenetic (presexual) in nature, involving only the first
neiotic division. Viewed in this way the evolution of exclusively
sexual means of reproduction becane the self-limting step in the
evol utionary process. | regard this conclusion as inescapable
as | amunable to provide an alternative interpretation to these
undi sputed facts.

I V-2. The inportance of nonhonol ogy

Treasure your exceptions.
-- WIIliam Bat eson

Irrationally held truths may be nore harnful than
reasoned errors.
-- T.H Huxl ey

Honol ogous structures have a conmon origin. The sane can be said

for honol ogous nmechani sms. Any rational evolutionary hypothesis

must recogni ze, and incorporate into its fabric, nonhonol ogy when

t hat becones evident. Another exanple of nonhonol ogy that correl ates
favorably with the various sex-deterni ning devices is the origin of
the definitive germcells in contenporary vertebrates.

One of the hitherto nost baffling features of vertebrate ontogeny
is offered by the origin of those cells (oogonia and spernatogoni a)
destined to beconme the eggs and sperm Again it is useful to place
evolutionary theory in historical perspective.

August Weisnmann (1891) is well known for having predicted neiosis and
for his interesting aphorisns such as: "The protozoa are imortal"
and "From eagl e eggs cone eagles". Each of these statements inplies
reproductive continuity which is, of course, required for any theory
of evol ution. However, Wisnmann extended his hypothesis further with
his notion of the continuity of the germplasm According to this
concept there has been an unbroken chain of reproductive cells which
t hrough nodi fication have produced the many life forms that have
existed, a chain that exists to the present day. Evolution does

not dermand a continuous cell |ineage but only reproductive

continuity fromone generation to the next.

The actual facts are as follows. 1In birds the cells destined to
become the germcells first appear in the extra-enbryoni c endoderm
(germnal crescent) anterior to the head of the devel opi ng enbryo.
Incidentally, this region has no honol ogue in the hatched bird as the
extra-enbryoni ¢ endodermis, by definition, resorbed as nutrient for
t he devel opi ng chick. Fromthere the presunptive germcells enter
the circulatory systemand, after a period of tine in the bl oodstream
penetrate the walls of the venous circulation and i nvade t he gonad
where they differentiate into the definitive ganetes. In nammals

the presunptive germcells first appear in the endoderm of the
allantois, a structure destined to beconme the urinary bl adder of

the adult. Fromhere they mgrate in anpeboid fashion anteriorly

and laterally to reach the gonad where they conplete their
differentiation. Thus, there is no way that the reproductive

cells of mamual s can be honol ogi zed with those of birds as they



originate fromopposite ends of the enbryonic axis and reach the
gonads by conpletely different neans.

Simlarly, the eggs and spermof the Anura (frogs and toads) arise

in an entirely different way than do those of the Urodel a (sal amanders
and newts). Staining nethods reveal that in frogs, the cells destined
to become the germcells result fromthe presence of prefornmed
granul es near the vegetal pole of the unfertilized egg, a region
destined to becone part of the endoderm Fromthere they nove first
dorsally and then laterally to enter the enbryoni c gonads which are
mesodermal structures. |n sal ananders the presunptive germcells
first appear in the nmesodermas a result of the inductive action of

t he underlying endodermon the lateral plate nesoderm Fromthere
they migrate nmedially to invade the enbryonic gonads. Thus the germ
cells of the Anura and the Urodela do not even arise fromthe sane
germlayer! In short, there is not a scintilla of evidence to support
the notion of germcell continuity. The details of these differences
have been di scussed el sewhere (Davison 1984). Also, the vertebrate
gonad is a sterile organ unable to produce germcells fromits own

epi thel i um (Ni eunkoop and Sutasurya 1979). Instead, the testis or
ovary receives its conplenent of eggs or spermby a process of

i nvasi on from extragonadal sources early in developnent. Since the
sources and nodes of invasion are not honol ogous from group to group
the continuity of the germplasmis a nmyth. As soneone so aptly put
it: "Hypotheses have to be reasonable -- facts don’t."

Not e that these nonhonol ogies correlate favorably with the

nonhonol ogous devi ces that now serve to determ ne the sex differences.
In order to deal with all this, it is necessary to postul ate that
contenporary reproductive cell |ineages cannot be ancestral but have

i ndependently replaced the original (senm-neiotic) |lineage and that
the latter is no longer extant. W may never know t he source of the
original cell lineage but a very reasonabl e guess night be the gonada
epithelium a tissue that has since become sterile. | can conceive of
no other way to cope with these realities.

IV-3. Sem -neiosis and the origin of diploidy

One of the nost significant events in evolutionary history was the
transformation from hapl oidy to diploidy since, as | have indicated,
diploidy allows the retention of the original genome at the same tine
that it permts new configurations to be produced as a result of the
first neiotic division. The transformation from haploidy to dipl oidy
has probably occurred many tinmes. One such transfornation bears
directly on the significance of the first neiotic division as an
evol uti onary devi ce.

In 1947, L.R Ceveland published a short but highly significant paper
dealing with the origin and evolution of neiosis. ddly enough, this
paper has gone virtually unnoticed. H's material was the various
flagellate protozoa that |ive as commensals in the guts of wood-eating
insects. O particular significance here are his observations on the
flagel l ate genus Spirotrichosoma which is found in three species of
Stolotermes, a primtive ternmite genus with species in Australia,

New Zeal and and South Africa. The haploid nunber is 12 in
Spirotrichosonma and hapl oids are found in all three |ocales.

However, in addition, polyploids with 24, 48 and 60 chronobsones

are found only in the New Zeal and popul ations. Cdearly, we are
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observing the evolution from haploidy to diploidy and pol ypl oi dy
in the New Zeal and material. | quote C evel and:

Nucl ear division of these polyploids can be seen very
plainly, especially those with 4 rod-shaped chronobsones.
Every division is exactly alike: synapsis in the prophase,
followed by formation of tetrads, and noverment of the
chronosones to the poles as dyads, i.e. every division

is exactly like the first division in neiosis.

"The origin and evol uti on of nei osis"
(1947)

Fol |l owi ng this single nuclear division the centromeres duplicate

all owi ng the sister chronosones (dyads) to separate. The cycle

then repeats. Note that these animals have no sexual phase since

t he second division never takes place. Accordingly, they present

a living example of the semi-neiotic nmechanism These observations
al so suggest that the first neiotic division may be a nore primtive
formof reproduction than diploid mtosis (Davison 1984 1993).

IV-4. Sem -neiosis in birds

Anot her exanple of senmi-neiosis is offered by the Beltsville strain of
snmal | white turkey which produces a | ow but significant percentage of
its offspring parthenogenetically (O sen 1965). The proof that the
nmechanismis sem-neiotic is that all of these offspring are mal es.

In birds, it is the female that is heteroganetic (ZW while the nale

i s honpbganetic (ZZ). The Z chronpbsone is larger than the W
chronosome, just as the X chronosone is |larger than the Y chronpsone
in mnmals. Prior to the first neiotic division the synaptic tetrad
consi sts of ZZ and WV dyads (sister strands). |If, during the first
neiotic division, the ZZ dyad enters the polar body |eaving the WV
dyad in the egg, the enbryo fails to conplete devel opment. (WNis
apparently lethal in birds.) |If the WVWdyad passes into the polar
body and the ZZ dyad renains in the egg, it nust develop as a nale
which is the actual case. This exanple also serves to denobnstrate

t he i nstantaneous production of a chrompbsone honpzygote froma single
het erozygous source. |f birds, |ike manmals, had honbganetic femal es,
t he parthenogenetic turkey, in theory at |east, would be capabl e of
progressive evolution at the sane tine that it could retain its
original genetic (species) constitution

There is another curious fact that |ends credence to the sem -neiotic
hypot hesis. Since spernatozoa are universally haploid in their
functional state, one nmight anticipate that the sane would be true for
the mature ovum Such is not the case. The vast mpjority of animal
eggs are unreduced at the tine the spermenters. The egg at this tine
has often produced the first polar body and is arrested in netaphase

of the second neiotic division and so is still diploid as it
has conpleted only the first neiotic division. This is the
case for nost, if not all, vertebrates including Honb sapi ens.

| have suggested that this mght represent an evol utionary relic
froma tinme when the spermeither was not necessary for activation or
served only as an activator w thout contributing genetic information
(Davi son 1984). Such a reproductive node woul d be, by definition
sem -nmeiotic. |In any event, sonme agency other than the sperm serves
to activate the egg of the parthenogenetic turkey.
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IV-5. Sex reversal in birds and anphi bi ans

It is obvious for cytogenetic reasons why only nale turkeys can be
produced by neans of the first neiotic division. Birds denpbnstrate
another inportant feature of sex differentiation. It has been known
since antiquity that hen chickens occasionally transforminto crow ng
roosters. In birds, while both testes are present in the male,
femal es have only a single ovary, the left one. |If the ovary is
destroyed by di sease or is surgically renoved, the other potential
gonad is relieved of inhibition (derepressed) and can then devel op
into a testis. This is possible because of the bipotential nature of
the vertebrate gonad. Like the kidney and adrenal gland wth which
it is developnentally associated, the enbryoni c gonad consists of an
outer cortex and an inner nedulla. Normally, the genotype deternmn nes
whi ch of these will develop. The cortex becones the ovary and the
nmedul la the testis. Each functional gonad serves to inhibit the
devel opnent of the other (Wtschi 1956).

The bipotential nature of the vertebrate gonad is al so denonstrated
by observations on the devel opment of frogs. Frogs (Rana species),
whil e they lack heteronorphic (visibly different) sex chronosones,

can be shown to have heteroganetic (XY) males |ike humans by rearing
the tadpoles in the presence of small anounts of male hornone

(nmethyl testosterone). The nal e hornone overrides the genetic
constitution so that all of the animals, both XY and XX, develop into
fertile males. When the XX nmales are crossed with XX (normal) fenal es
t hey produce nostly, but not exclusively daughters, denpnstrating that
even in sexual reproduction the fenmal e genone is capable of producing
both sexes. Simlarly, genetic nmales may be transfornmed into fenales
by rearing the larvae in the presence of female (estradiol) hornone
(Wtschi 1956).

Normal Iy, the sex of frogs is deternmined at the nonent the sperm
enters the egg which, in nature, is instantly as the eggs are
extruded into the pond water which is already charged with sperm

rel eased by the male partner. Early in this century Richard Hertw g
di scovered that, if fertilization is delayed, an excessive nunber of
nmal es are produced, again denonstrating the bipotentiality of the
gonad (W1 son 1925).

In 1916, Jacques Loeb induced several thousand frog eggs to divide

by pricking themwith a fine needle. The vast ngjority of the

enbryos proved to be haploid and never conpleted | arval devel oprent,
but twenty were successfully raised to naturity and were shown to

be di pl oi d, undoubtedly due either to the occasional failure of the
second neiotic division to take place or to the reentry into the egg
of the second pol ar body nucleus (WIson 1925). Thus these frogs were
produced sem -neiotically. O the 20 frogs, 15 were nmales, 3 were
femal es and 2 were of uncertain sex. The preponderance of nmales is to
be expected in light of Hertwi g's observati ons on del ayed activation

More recently, |arge nunbers of gynogenetic frogs have been produced
by utilizing spermirradiated with ultraviolet Iight. These sperm
serve to activate the egg to conplete neiosis and proceed with

devel opnent but the spermcontribute no genetic information
Fol | owi ng activation the eggs are heated briefly which serves to
suppress the second neiotic division. This procedure produces |arge
nunbers of gynogenetic nornmal diploid frogs. Thus these aninmals are
exanpl es of experimentally induced sem -neiosis. As with Loeb’s
experiments these are not all female with about 3.5 females to each
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mal e. These nales remain, of course, genetically female (XX) and,
when crossed with normal (XX) fenmales, produce prinarily but not
excl usi vely daughters. As with hornonally sex-reversed (XX) nales,
approxinmately one in twenty of their progeny is a nale (Nace and

Ri chards 1969). These findings are significant because they
denonstrate convincingly that all of the necessary genetic information
for both sexes is contained in the female genonme. It is significant
that transformed (XX) nale frogs are fertile, and the fertility

i s i ndependent of the means by which they were produced, whether

by horrnonal transformation, experinental gynogenesis or del ayed
fertilization. The |last two neans probably have the sane tenpora
basi s i nvol ving del ayed activation

The capacity of the fenal e genome to produce both sexes is not
l[imted to the vertebrates since it is also denonstrable in the
social insects, water fleas (Cladocera) and rotifers just to nention
a few of many invertebrate exanples. The sanme capacity is obvious
in all nonoecious (hermaphroditic) organi snms, exanples of which occur
t hr oughout both the animal and pl ant ki ngdons.

IV-6. Sem -neiosis and genetic variability

The gynogenetic offspring froma conmon nother are also interesting
fromthe point of view of sem-neiosis as a device for generating
genetic diversity. Frogs, |ike mamuals, have evol ved i nmune systens
and will reject a skin transplant froma genetically different donor
Gynogenetical ly produced siblings reject skin transplants from one
another. They also reject skin transplants fromtheir conmon not her
because none of them have all of her genes. |In fact they each have
exactly one half (qualitatively) of her total genetic constitution,
the other half having been elimnated in the first polar body.

The nother will, however, accept a skin transplant from any of

her gynogenetic progeny because none of them have any genes that

are not hers (Nace and Richards 1969).

There are two sources of the genetic diversity generated by

sem -neiosis. The first is the random segregati on of naternal and
pat ernal dyads (sister strands) that has taken place as a result of
the first neiotic division. Frogs (Rana) have 13 pairs of
chronosones. Accordingly there are 2 raised to the 13th power or
8192 possi bl e conbi nations. For hunmans, with 23 pairs of chronopsones,
t he nunber of conbinations beconmes 8, 388,608. The second source of
variation is due to crossing-over (exchange of chronpbsone segnents
bet ween non-si ster strands) which has preceded the first neiotic
division. Thus the genetic diversity generated during the first
neiotic divisionis, for all practical purposes, limtless.

While it is true that sem -neiosis can produce new structura
chronosone pairs (honbzygotes), it is not true that it necessarily

| eads to gene hompbzygosity. |In sexual (Mendelian) reproduction, in
t he absence of selection, heterozygosity can never exceed 50% even if
one starts with 100% as in crossing two heterozygotes, since it is
i mediately reduced to 50% This linitation does not apply to the
first neiotic division. Through experimental gynogenesis one can
det ect heterozygosity by enpl oyi ng heterozygous fenmal es and t hen

i nhibiting the second neiotic division. Lindsley et al (1956) found
cross-over (heterozygote) frequencies of 0.688, 0.694 and 0.724 for
three characters in the axolotl (a urodel e anphibian) and Davi son
(1961) found a frequency of 0.78 for the Burnsi locus in the frog
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Rana pipiens. The only requirement for this result is that the genes

be at an appropriate distance fromthe centromere which apparently

is the case for these four genetic loci. Accordingly, for some genes

at least, heterozygosity can substantially exceed that possible by

nmeans of sexual reproduction. By this | do not nmean to inply that

het erozygosity necessarily confers some adaptive advantage as | am

not at all certain that is the case.



V. The failure of the Darw ni an hypot hesis

Let us give nature a chance; she knows her business better than we do.
-- Mont ai gne

Nothing is nmore danaging to a newtruth than an old error

-- Coethe

V-1. Darwin’s finches

Since the Darw ni ans have chosen to ignore the sem-neiotic

hypot hesis, | will introduce what | nust imagine their objections

m ght be and then comment on the evidence for that perspective.

The Darwi ni an or sexual nodel has restraints that are necessary for it
to succeed. The achi evenent of both gene and chronpsonme honpbzygosity

require that the genetic alterations occur in small isolated
popul ations. This is necessary because the probability of two
het erozygotes mating woul d be very snmall in a |arge popul ation

Incidentally, the semi-neiotic nodel has no such restraint. The
Darwi ni ans mi ght sinply say that the sexual nodel could al so produce
chronosone and gene honpbzygosity through the inbreedi ng associ at ed
with small or insular populations. It is precisely here that their
hypot hesis fails. For exanple, the biota of the Gal apagos |slands
closely resenbl es that of neighboring Ecuador. Darwin’s cel ebrated
finches have all been placed in the genus (or subgenus)

Ceospi za. Since they are all extrenely simlar, it is not
surprising to learn that they produce spontaneous fertile

and genetically fit hybrids (Grant and G ant 1994). Thus, by a
physi ol ogical criterion they are one species and, as wth dogs

and gol dfish, no significant evolution has really taken pl ace.

They too reproduce sexual ly.

There is another difficulty with the sexual nodel when one considers
chronosone restructuring. Consider a chronosone pair heterozygous
for a paracentric inversion. A single cross-over within the inversion
loop will lead to the formation of an acentric and a dicentric
chronosone, while the same kind of cross-over occurring in a
pericentric inversion heterozygote |leads to two nonocentric
chronobsones each carrying a deficiency and a duplication. Al such
ganetes can be expected to result in a lethal zygote (Wite 1973).
In short, chronpbsone restructuring is sinply not conpatible with
sexual reproduction. |In fact, sexual reproduction tends to prevent
rather than pronote chronbsone restructuring as chronosone
restructuring leads to a |l ower reproductive efficiency due to the
del eterious effects of crossing-over prior to the first neiotic
division. Note that in the sem -neiotic nodel the new chronosone
honbzygot e need only be produced once since the capacity to
gynogenetical ly generate both sexes has been clearly denonstrated in
the material already described and may have been a conmon feature of
nmacroevol ution in the past. Once the new chronpbsonme honozygote has
been produced the deleterious effects of crossing-over inmediately
di sappear and only re-nmanifest when one nenber of the new chronpbsone
pai r undergoes a further structural change.

26



V-2. The evidence from cytogenetics

The great tragedy of Science -- the slaying of a beautiful
hypot hesi s by an ugly fact.
-- T.H Huxl ey

| fail to understand why Huxl ey woul d have consi dered such a
revel ation as tragic. Facts and facts alone renain the basis
for all true progress and accordingly they can only be beautifu
-- never ugly! Stated another way -- How can a hypothesis be
regarded as beautiful when it does not conformwth the facts?

Any hypot hesis of organic evolution nmust stand in accord with

the realities of cytogenetics. What is critically relevant to

t he argument presented here is a sinple question: Wre chronmosone
restructurings effected sexually, as the Darw ni an vi ew demands, or
were they produced by sone other neans? The Australian cytol ogi st
M chael J.D. Wiite had a nunber of very pertinent renmarks to make
on this issue. Here are several which go directly to the very heart
of the matter:

The concl usion we rmust draw fromthese facts (and a great nany
nore instances of the same kind in beetles, mamuals and in
fact in al nost every group of animals whose chronbsones have
been studied) is that, in certain groups at any rate, fusions
and di ssoci ati ons which exi st as cytotaxonom ¢ differences

bet ween speci es have not been preceded by a condition of

bal anced pol ynorphismin an ancestral popul ation

(my enphasi s)
Ani mal Cytol ogy and Evol ution
(1973), page 765

It seens safe to predict that any di scussion of the broad
mechani snms of evolution in, say, twenty-five years’ tine,

will have to take far nore account of the chronmpsones

t hensel ves as bodi es conposed of nucleic acid and proteins,
and their relations to the rest of the cell at various stages
of mitosis and neiosis. And, as indicated earlier, it wll

al nost certainly lay nore stress on the role of chronpsonal
rearrangements in initiating and pronoting speciation

(my enphasi s)
| bid., page 783

Referring to the many chronosonal rearrangenments that have occurred
in the evolution of the species in the genus Drosophila, Wite
of fered the foll owi ng coment.

The evidence in favor of the view that many cytotaxononic
di fferences have arisen w thout passing through an adaptive
pol ymor phi sm st age has been growing steadily. Even in
Drosophila the fifty-eight fusions have nost likely
establ i shed thensel ves wi t hout benefit of heterosis.

(my enphasi s)
| bid., page 768

VWiite’'s | anguage i s unm stakable. He has surnised that the
chronosone restructurings were, in all |ikelihood, not produced
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sexual ly. Once again we witness the conplete failure of the
Darwi ni an nodel. | submit that if they were not produced sexually,
there remains only one other conceivable way they coul d have been
produced and that is sem-neiotically as | have indicated. |If there
is another way, | can only hope that soneone will enlighten ne!

| realize that the vast cytogenetic literature is beyond the scope

of this essay. Accordingly, in light of the above, | place the burden
of proof on the Darwi nians by challenging themto present karyotypic,
genetic, taxononmic, fossil, or any other kind of evidence indicating
that true species, genera, famlies, or any of the higher taxonomc
cat egori es have ever been produced or can now be produced through

t he agency of sexual reproduction. |, in general agreenent with
Wiite, can find nothing in support of that proposition

V-3. A hypothetical reconstruction of evolutionary history

The following is an attenpt to explain the course of evolution
whil e incorporating all of the preceding verified facts.

Any hypothesis that fails to account for all of the facts

is fundanmentally flawed and nust be considered invalid.

It is only necessary to accept the reality that contenporary germ
cells cannot be ancestral but nust be secondary in origin. It follows
that there nust have been tinmes when organi sms possessed two sources
for reproduction, the sem -neiotic |ineage which | have described

and the sexual |ineage which now largely prevails. It is reasonable
under those conditions that both npbdes of reproduction could occur

si mul taneously. Wy then has the original or sem-neiotic |ineage

| argely di sappeared? First, while the sem -neiotic node is ideal for
t he production of new trial balloons, that coul d becone a di sadvant age
once a new and successful creature has been produced. Second, sexual
reproduction has a potential advantage in its capacity to produce
[imted variation within a narrow range. The sexual node coul d thus
be useful in adapting the organismto mnor environnental changes.
Thus, the sexual |ineage m ght be expected to replace the sem -neiotic
i neage in a changing environment. However, severe changes n ght

be beyond the capacity of the sexual node, |eading to extinction

This would seemto be the situation at present when so many species
are di sappeari ng.

The vast majority of all organisns that have evol ved have becone
extinct. Why? | answer that it nay be due, at least in part, to the
fact that sexual reproduction is not well suited to the elinination

of genetic defects. Nearly all point nutations are deleterious if

not lethal; in the sexual node, they tend to accunul ate, | eading
ultimately to the extinction of the forns in question. Particularly
vul nerabl e are animals that reproduce infrequently, thereby presenting
few opportunities for natural selection to cull the genetic
defectives. Gant animals, which typically | eave few of fspring,

have been especially prone to extinction, while their smaller and

nore prolific cousins have survived. |In further support of this

view, many "living fossils" -- primtive-looking creatures with
extraordi nary evolutionary |ongevity -- produce enornmous nunbers of
progeny, ensuring that some will be genetically fit; they also tend to

live in the oceans, which are nore stable than either the freshwater
or terrestrial environnents. The bivalve Ostrea serves as an exanple
of both strategies, the coelacanth an exanple of the latter.



oversely, senm-neiosis is admrably suited to the elinination

of del eterious genes and gene arrangenents since these tend to be
exposed as hompzygotes. Accordingly, the sem -neiotic |lineage could
theoretically continue to purge itself of defective genes and gene
arrangenents as long as it renmmined in operation (Davison 1993).

In support of this interpretation it is interesting to note that newy
evolved life fornms typically flourish for some tinme before ultimtely
declining and becom ng extinct (Schindewolf 1993). Life forns that
were produced seni-neiotically would, at their inception, be expected
to be relatively free of defective genes and gene arrangenents since
t hese woul d have been elim nated as soon as they were expressed and

t hereby exposed i n honmbzygous form
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VI. Gradualismversus saltationi sm

Speci es and the higher categories originate in single
macr oevol uti onary steps as conpletely new genetic systens.

-- Richard B. Gol dschm dt

As nutation always involves |eaps or interruptions,
we can understand why species, in our sense of the word,
shoul d be sharply distingui shed one from anot her.

-- Leo S. Berg

VI-1. The fossil record

Once again we observe virtually identical conclusions drawn,
as far as | can deternine, independently, this time by Richard
Col dschni dt and Leo Berg.

Darwi nismrests firmy on gradualismand therein resides anot her

of its failures. The fossil record sinply fails to support this
notion. The sem -neiotic hypothesis, depending as it does on
chronosone restructuring, represents the antithesis of gradualism

and finds much in the fossil record in accord with its inplications.
The record often discloses the sudden appearance of new ki nds of
living things. For that reason | think it is nmore meani ngful

to enphasi ze the sudden appearance of a new kind (Genus or higher
category) of organismthan it is to engage in endl ess specul ation
about what constitutes a species. Virtually all the evidence supports
ol dschnidt’s view that subspecies are "blind alleys" which are in no
way involved in the process of macroevol ution, a concl usion reached by

Bur bank, Bateson and Petrunkevitch as well. The four higher primates,
man (Hono), Chinpanzee (Pan), Corilla (Gorilla), and Orangutan (Pongo)
are all in separate genera. How can they be gradually transformed

one into the other when the very differences which they so strikingly
exhi bit (chronobsone reorgani zati ons) by definition have no conceivably
gradual or intermediate states? The restructuring of a chronosone,

i ke pregnancy, is an all-or-none event!

It is the discrete nature of species that allows an amateur
bird-watcher like nyself to identify every bird | see with a
sinmple key or even a picture. It is obvious fromthe absence of
internediate forns that a primary role for natural selection is
to prevent variation and accordingly to naintain the status quo,
a concl usion reached by Punnett |long ago as was indicated earlier

On the other hand, the sem -neiotic hypothesis remains in conplete
accord with evolutionary saltation (fromthe Latin saltus, to |eap).
Ri chard Gol dschm dt, Leo Berg and Gtto Schi ndewol f all favored
saltation as an evolutionary device. This is highly significant
because t hey approached evolution fromconpletely separate
directions: genetics, zoogeography and pal eontol ogy respectively.

O paranpunt inportance is the agreenent that has been reached by

Schi ndewol f and Gol dschm dt especially since each drew his concl usions
i ndependently. It is dramatically denonstrated in the follow ng
excerpt from Schi ndewol f’ s Basic Questions In Pal eontol ogy

(German edition 1950, English translation 1993), page 352:
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Ri chard Gol dschnmidt laid out his intellectual edifice in
1940 in an extensive, thoroughly provocative work entitled
The Material Basis O Evolution, with which | was not
yet famliar when | prepared this nanuscript. His earlier
conmuni cati ons on this subject have had consi derabl e influence
on ny thinking or have strengthened it, but in essence,
t he concepts described here grew out of ny own anal ysis
of pal eontological material. Al the nore surprising
and pl easing, then, is the broad agreenent in our views.
"Schindewol f's theory is practically identical with that of
ol dschnidt,"” as D.D. Davis (1949) observed recently based
on my 1936 publication. | regard this convergence of views
arising fromextremely different prenises as a wel cone sign
that we are on the right track

I ndeed, Gol dschm dt goes further than | and is in a position
to support his phyl ogenetic conclusions genetically. He holds
that mcroevol ution through the accurul ati on of nicronutations
is a process that, in adaptation to the environnent, |eads
only to a diversification within the framework of species

and does not exceed the boundari es of species. "Subspecies,
therefore, are actually neither incipient species nor nodels
for the origin of species. They are nore or |less diversified
blind alleys within the species.” According to him

nmacr oevol uti on would require a different evolutionary
nmechani sm one that woul d create the decisive transformationa
step from species to species, fromone higher category

into another. It would not take place through a series

of atomistic alterations but by way of a far-reaching
transformati on of intrachronmosomal structures. This
repatterning, or Systenmutation, is attributable to
cytologically provable breaks in the chronobsones, which

evoke inversions, duplications, and translocations. A single
nodi fication of an enbryonic character produced in this way
woul d then regul ate a whole series of rel ated ontogenetic
processes, leading to a conpletely new devel opnental type.
Accordingly, gross anatonical differences between two
taxonom ¢ types would not have to evol ve through the

si mul t aneous sel ecti on of numerous small mutants as

determ ners for each individual organ but could arise

t hrough a single evolutionary step

This explanatory attenpt by Col dschni dt has aroused much
opposi tion anbng ot her geneticists. Pal eontology has no right
to intervene in this dispute. Fromny personal point of view,
I can add only that Col dschnidt’s inferences conpletely neet
the challenge that fossil material appears to me to pose, and
that he, as a |eading geneticist, has presented a conplete
interpretation that does justice to the tangible, historica
phyl ogeneti c dat a.

Ten years earlier, Goldschm dt had comented on Schi ndewol f in
The Material Basis of Evolution (1940), page 395:

| need only quote Schindewol f (1936), the nopst
progressive investigator known to ne, who showed that the
materi al presented by pal eontol ogy | eads to exactly the sane
concl usions as derived in ny witings, to which he refers.
He el aborates the thesis that macroevol uti on on a higher
| evel takes place in an explosive way within a short



geological tinme, followed by a slower series of orthogenetic
perfections, as exenplified in the oft-quoted evol utionary
series. He realizes that the conception of preadaptation
accounts conpletely for this type of evolution. He shows

by exanples fromfossil material that the major evol utionary
advances nust have taken place in single large steps, which
affected early enbryonic stages with the automatic consequence
of reconstruction of all the |later phases of devel opnent.

He shows that the nany missing |inks in the pal eontol ogi ca
record are sought for in vain because they never existed:
"The first bird hatched froma reptilian egg."

Schindewol f and a few others also realize that the genetica
and phenogenetical facts and ideas fromwhich ny thesis was
derived furnish the basis for an understandi ng of such a
process of evolution. Thus we see that the results of

pal eontol ogy -- see Schindewol f for references to other

aut hors who have cone to simlar conclusions -- vindicate
the thesis which we devel oped here. It is gratifying that al
the disciplines which furnish naterial for the understanding

of evolution -- taxonony and norphol ogy, descriptive and
experinmental enbryol ogy, static and dynani c (physiol ogical)
genetics, conparative anatony and pal eontol ogy -- supply anmple

and parallel evidence for a theory of evolution which is nore
pl ausi bl e than the neo-Darw ni an theory.

These excerpts constitute powerful support for saltation as the
key macroevol utionary device, and accordingly |lend further credence
to the seni-neiotic hypothesis.

Leo Berg offered very simlar conclusions in a series of 10
conpari sons he nade between Darw ni sm and Nonbgenesi s (evol ution
according to law) at the very end of his book. Numbers 3, 5, 7
and 8 are in conplete accord with what has so far been presented
here. In each instance the Darwi nian view is presented first,
foll owed by Berg’'s view

3. Based on chance variations -- based upon | aws.

5. By means of slow, scarcely perceptible, continuous
variations. -- By |eaps, paroxysns, nutations.

7. The struggle for existence and natural selection are
progressive agencies. -- The struggle for existence and
natural selection are not progressive agencies, but being,
on the contrary, conservative, maintain the standard

8. Species arising through divergence are connected hy
transitions. -- Species arising through nutations are
sharply distingui shed one from anot her

| cannot resist comenting on the quotation that Berg ascribed to

T.H Huxley in the frontispiece to his book: "Science comts suicide
when she adopts a creed." That has proven to be a renarkably sl ow
formof suicide in the case of Darw nism which made its debut in

1859 and is still apparently thriving in the twenty-first century!
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VI -2. The significance of the individual in macroevol ution

The definition of the individual was: a nmultitude of one mllion
di vided by one mllion
-- Arthur Koestler

The history of science is science itself; the history of the
i ndi vi dual, the individual
-- Coet he

Sem - ei 0si s, being a gynogenetic process, can have enornous i npact

as a result of a single occurrence since the uni que genone can produce
an unlinted nunber of products including, at least in those forns

for which we have good information, menbers of the opposite sex.

The Darw ni ans pl ace great enphasis on popul ati ons as the units of
evolution. There is absolutely no rationale for this perspective.

As was indicated earlier, all genetic (evolutionary) changes originate
i n individual chronpsones in individual germinal cells in individua
organisns. |If a newy evolved creature is able to reproduce itself,

it wwll do so and the nunbers of that species will increase. It is as
sinple as that. Accordingly, popul ation genetics has a questionable
place in the evol utionary process.

Wi | e the Darwi ni ans have enphasi zed popul ations, the significance of
the individual was certainly obvious to Robert Broom From his 1933
book, The Conming of Man in which he is discussing the origin

of the mammal s (page 215, ny enphasis):

A line of snall generalized Therocephal i ans appears to have
been successful. They gave rise to a higher group, the
Bauri anmor phs, and sone nenmber of this group gave rise

to the lctidosaurians; and froman |ctidosaurian arose

the first mammal. The little line that ran fromthe
Therocephalians to the first mamuals was entirely nade up

of small aninmals. Many side branches specialized and becane
noderately | arge, but these all soon perished. Only the
little generalized types carried on the Iline, but they always
di ed out as soon as a higher type arose. Probably only one
Bauri anmorph led to the Ictidosaurians, and al nost certainly
only one Ictidosaurian gave birth to the manmalian stem

Apparently in Upper Triassic times a small Ictidosaurian

-- perhaps as small as a nouse -- devel oped hair, and about
the sane tine the lower jaw formed a new j oi nt between the
dentary and the squanbsal bones, and the little bones of the
j aw becanme ear ossicles, and the heart becane four chanbered.
Al'l these changes probably took place nearly sinultaneously.
We nmight regard the evolution of one of these characters as a
happy accident, but that all should arise about the sane tine
and by accident is incredible.

Broom correctly understands that it is the individual which is the
unit of evolutionary change.
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Figure 3. Diagramshowi ng how the reptilian | ower jaw (a)
was refashioned into the manmalian | ower jaw (b).

De = dental; Spl = splenial; Ang = angul ar; Sang = supraangul ar
articular; Pnx = premaxillary; Mk = maxillary; Jug = jugal

Art =
Squ = squampbsum Qu = quadratuny Ty = tynpani cum Mll = mall eus;
Inc = incus.

From Schi ndewol f, Basic Questions in Pal eontol ogy (1993), page 211

It is revealing to conpare Broonmis treatnment of the origin
of the ear ossicles (nmalleus or hanmmer, incus or anvil and
stapes or stirrup) with the independent and virtually

i dentical conclusions of Schindewolf:

The vertebrate | ower jaw, for exanple, is conposed either

of several separate parts and joined to the skull by the
auricular, as in reptiles [Figure 3a], or -- as in nmanmals --
consi sts of a single bony elenent, the dentary, which takes
on the function of articulation with the skull [Figure 3b].

Sl ow, snooth transitions between these qualitatively opposing
structures taking place during postenbryonic devel oprent al
stages, when the jaw mechani sm nmust be able to function

are inconceivabl e.

To be sure, we recognize in the reptilian |ineages that

lead to manmal s a gradual, quantitative reduction of the
articular and of the other individual bones of the |ower jaw,
paving the way for the transformation and bringing the two
types cl oser together. However, the fundanmentally deci sive,

final step -- the conpl ete di sappearance of these bones
or their transformation into elenments of the auditory
area -- must have taken place discontinuously, suddenly,

bet ween one individual and the next, during an enbryonic
devel opnent al st age.
(Schi ndewol f' s enphasi s)
Basi ¢ Questions in Pal eontol ogy
(1993), pages 211-212

This concurrence is extraordi nary since neither Schindewolf nor Broom
makes any nmention of the other which is not surprising considering the
| anguage differences. Thus, just as Schindewol f, Berg and Gol dschmi dt
have i ndependently identified saltation as the mechani sm for

macr oevol uti on, so Schi ndewol f and Broom have i ndependently, and
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inm viewcorrectly, identified the individual as the instrunent
of evol utionary change. Both of these conclusions are, of course,
i nconmpatible with neo-Darwi nian theory. It is equally obvious that
t he individual cannot practice sex, since that act requires two.
If not sex, there is left only one conceivable alternative and
that is the first neiotic division as | have proposed. Again
t he concl usion is inescapable.

Since it is the individual that is responsible for evolutionary
progress, the rare event can assume enornous significance,

a consideration that should be kept in mnd when asking the
guestion -- Is evolution finished? Perhaps it is not!
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VI1. Order versus chaos

Therefore evolution follows a determ ned direction
-- Leo S. Berg

The existence of oriented lines is a fact, and not a theoretica
view, a line can only be identified and exists solely because it
enbodi es a given trend appearing in individuals which derive from
one anot her and succeed one another in tine.

-- Pierre Gassé

VIl-1. Are there | aws governing evol ution?

The above two quotati ons once again denponstrate the i ndependence with
whi ch two eninent scientists, one Russian and one French, and each
seem ngly oblivious to the views of the other, have reached identica
concl usi ons about the nature of evolutionary sequences. Could this be
a sinple coincidence and are they both wong? | do not hesitate to
answer no to both questions.

| have already mentioned the Law of the Reversion to the Average

di scussed by Burbank. This would seemto be an anti-evol utionary
law since it returns the variants to the original wld type.

It is clearly denonstrated by the role natural selection plays when
donesticated aninmals are returned to the wild. The aberrant sel ected
forns rapidly disappear in favor of the nbre conservative types which
cone to resenble their nore di stant ancestors.

Leo Berg (1969), as the conplete title of his book suggests,

beli eved that all of both ontogeny and phyl ogeny is determ ned

by law, a conclusion which seens to be shared not only by Pierre
Grassé but also by Robert Broom (1933). Since they are al

three evolutionary biologists for whom | have enornous respect, far
be it fromnme to challenge their convictions, especially since logic
has conpelled nme (admttedly reluctantly) to that sane realization
nyself. | amsinply unable to offer any other interpretation

There are certain phenonena associ ated with evol ution which, while
they might not be described as |aws, do characterize much of the
fossil record. One of these is orthogenesis or evolution in a
definite direction. It is denonstrated with clarity in the evolution
of the horse (Figure 4) where increase in size and reduction in digits
proceed sinultaneously. Another, apparently universal feature of
orthogenesis is that newlife forns typically appear as smal

organi sns whi ch subsequently becone | arger and nore specialized.

This tendency is obvious in dinosaurs, titanotheres (Figure 5) and
amoni tes (Figure 6) and has been discussed at |ength by Schi ndewol f
(1993, page 193). He identified three phases in the evolutionary
process which he regarded as havi ng been episodic and cyclic in
nature. The first phase which involves the rapid establishnent of new
forms he termed typogenesis. The sl ower second phase of elaboration
and diversification he called typostasis. The third phase, typolysis,
is characterized by giganti sm and overspecialization often coupl ed
wi t h bi zarre norphol ogi cal devel opnents (Figure 7). This phase ends
with extinction. The reality of these phases is well docunmented but

t he causes remai n obscure.



37

Figure 4. Phyletic size increase in the horse.

From bottomto top:

Eohi ppus. Lower Eocene.
O ohi ppus. M ddl e Eocene.
Mesohi ppus. Qi gocene.
Merychi ppus. M ocene.

Pl i ohi ppus. Pliocene.
Equus. Recent.

(After RS. Lull, redrawn.)

From Schi ndewol f, Basi c Questions in Pal eontol ogy (1993),

page 292.
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Late Lower Oligocene

Early Lower Oligocene

Broatothernsen lefdyi
—— Dialichorhinug

P 7y, hyoguathes
Upper Eocene g

E "-hlli:‘-: .
Middle Eocene M’A—b i
Mesatirhinus 75
petersonl
*&..__...---

Lamdotherium  Eotitanops ~ Eoi
popaaginum princeps gregoryt

Figure 5. Reconstruction of a nunber of stages in the phyl ogeny
of the titanotheres showing a progressive increase in body size.
(After H F. Gsborn 1929.)

From Schi ndewol f, Basic Questions in Pal eontol ogy (1993), page 291.
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Figure 6. Phyletic size increase in cephal opods. a shows a

very schemati c Ordovici an Endoceras; in contrast, the ol dest
representative of the Nautiloidea (Pl ectronoceras), shown at the sane
scale, is represented by the size of the dot above the letter b and
even exaggerated at that. c¢ gives an idea of the size of the giant
ammoni te Pachydi scus, fromthe Upper Cretaceous of Westphalia,
conpared to the average size of the ol dest Devoni an amonoi ds,

the dot above d.

From Schi ndewol f, Basic Questions in Pal eontol ogy (1993), page 298.
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Cretaceous

Triassic

Figure 7. Aberrant shell types of Upper Triassic and Cretaceous
amonoi ds showi ng the dissolution of formwithin a stock facing
extinction, in sone instances with broad sinmlarities of form

a. Choristoceras. b. Rhabdoceras. <c¢. Cochloceras. d. Ammonitoceras.

e. Baculites. f. Turrilites. ¢g. Ancyloceras. h. Hanulina
i. Heteroceras. k. Scaphites. |. Hyphantoceras. m N pponites.

(After Janensch, d" Obigny, Roman, von Zittel, and others.)

From Schi ndewol f, Basic Questions in Pal eontol ogy (1993), page 142.
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Anot her comon phenonenon is that of convergence. For exanpl e,
the simlarities between the marsupial wolves and bears and their
pl acental counterparts defy any mechani sm based upon the acci dent al
production of virtually identical norphologies in unrelated aninmals.
| present an alternative explanation for what has been call ed
convergence in a |later section

VI|-2. Epigenesis and prefornation

Evolution is in a great measure an unfol ding of preexisting
rudi ments.
-- Leo S. Berg

The existence of internal factors affecting evolution has to be
accepted by any objective mnd
-- Pierre Gassé

Once again Berg and Grassé independently have concurred on anot her
critical point which cannot be accomopbdated wi thin the Darw ni an
hypot hesi s, since the Darwi nians deny the existence of such
endogenous factors.

The terns epigenesis and preformation originated fromthe study

of enbryoni c devel opnent. Epigenesis refers to the necessity

for enmbryonic stages to occur in a definite sequence. Thus the
formati on of the nervous system (neurul ati on} cannot occur unti

after the formation of the primtive digestive system (gastrul ation).
Therefore devel opnent is primarily, although not exclusively,
epigenetic in nature. These ontogenetic phenonena have interesting
counterparts in phyl ogeny (evol ution).

First, with respect to preformation, this concept is clearly favored

by what we know about position effects. It is largely the same genes
whi ch produce a new species when they are rearranged, as is so evident
in the primate karyotypes previously discussed. Al living things are

very simlar at the nolecular |level using virtually identical enzyne
systens for the extraction and utilization of energy. The energetic
currency (adenosine triphosphate) is universal in both the plant and
ani mal kingdons as well as in the prokaryotes. At the structura

| evel, the nine plus two arrangenent of microtubules is universally
the sane in all cilia and flagella wherever they are found in the
l[iving world. Thus the infinite variety of living creatures can be
conpared with the variety of conbinations that can be obtained froma
deck of playing cards in which it is only the arrangenment and sequence
that are of consequence. The cards (genes) remain the sane.

A remar kabl e exanpl e denmonstrating preformation is presented by

the ciliate protozoan Dipl odi ni um ( Epi di ni un) ecaudatum (Fi gure 8)
whi ch exists in huge nunbers as symbionts in the stomachs of

cattle. This tiny creature has a kind of "brain" (notorium

wi th circunpesophageal "nerve" connectives resenbling those of
annel i ds and art hropods, "nuscles" (myonenes), a kind of segnental
"spinal colum" (skeletal |am nae), a "nmouth", "esophagus", "rectunt
and "anus" (cytopyge), all elaborated within the confines of a single
cell (Sharp 1914). Such an animal not only proves that all the
necessary information is already present for these structures at the
protozoan |level, but at the same tinme it serves to cast serious doubt
on the notion that multicellularity is a necessary prerequisite for
the division of labor. Wy this creature should have such an array



42

g
h

iy,

]

?

I

S—_ ]

\

Figure 8. Diplodi ni um ecaudat um
From Sharp (1914).

(continued on next page)
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Figure 8 (continued from previ ous page)

ABBREVI ATI ONS

ador. m -- adoral nenbranelles.

an. -- anus.

ant. cil. r. -- anterior ciliary roots.
ant. c. v. -- anterior contractile vacuol e.
bd. |I. -- boundary layer (ectoplasmc).
cir. osa. r. -- circunoesophageal ring.
caoc. -- caocum

cut. -- cuticle.

C. V. r. -- region about contractile vacuol e.
D. -- dorsal side of body.

d. disk -- dorsal disk.

d. fur. -- dorsal furrow

d. m str. -- dorsal notor strand.

d. m -- dorsal nenbranelles.

ect. -- ectoplasm

ent. -- entoplasm

fd. vac. -- food vacuol es.

i. ador. lip -- inner adoral lip

i. d lip -- inner dorsal lip

L. -- left side of body.

. sk. a. -- left skeletal area.

mac. -- macronucl eus.

mc. -- mcronucl eus.

m m -- notor mass (notorium.

o. ador. fur. -- outer adoral furrow

0. ador. lip -- outer adoral lip

o. d. fur. -- outer dorsal furrow.

0. d. lip -- outer dorsal lip

oes. -- oesophagus or cytopharynx.

oes. f. -- oesophageal fibers.

oes. retr. str. -- oesophageal rectrator strands.
op. -- operculum

op. f. -- opercular fibers.

or. -- oral opening, nouth, or cytostone.
or. cil. -- oral cilia.

or. disk -- oral disk.

post. cil. r. -- posterior ciliary roots.
post. c¢. v. -- posterior contractile vacuol e.
R -- right side of body.

rect. -- rectum

rect. f. -- rectal fibers.

r. sk. a. -- right skeletal area

sk. lam -- skeletal |am nae.

susp. f. -- suspensory fibers.

V. -- ventral side of body.

v. and r. sk. lam -- ventral and right skeletal |am nae.

v. sk. a. -- ventral skeletal area
n. m -- nuclear nenbrane.




of advanced features remamins a conplete nystery. Could it be there
to provide us with a clue concerning the nature of the evolutionary
process? | like to think so!

Anot her exanple is provided by the precocious evol ution of the
placenta in aninals as prinitive as certain sharks. Leo Berg
(1969) discussed these and rel ated phenonena at some length to
provi de exanpl es of what he called physiol ogi cal accel eration

an interpretation in obvious accord with the preformation concept.

More recently, the discovery of the homeobox gene conpl ex has

led to its identification in a great variety of |iving creatures.

This too can be taken to support the notion that nuch of the necessary
i nformati on for subsequent evolution is present very early with only a
fraction of it being expressed in the evolution of a particular life
form A conparabl e phenonenon i s apparent during ontogeny in which
each cell in the body may contain all the information for the
synthesis of every protein but only a small fraction of that
information is expressed in a particular cell type, as for exanple,
the synthesis of henbpglobin only in erythroblasts or pepsinogen only
in certain cells of the stomach |ining.

The very word evolution is derived fromthe Latin evol vo, neaning
to unfold, as the pages of a book, thereby indicating that the
infornmation is already present (prefornmed).

On the other hand, epigenesis may be denpnstrated in many

evol utionary sequences. For exanple, with the evol utionary

repl acenent of cartilage with bone, aquatic vertebrates acquired

a density greater than that of water and woul d have been relegated to
the bottomwere it not for the invention of the swimbladder, a holl ow
outgrowt h of the enbryonic digestive system This hydrostatic organ
i s honol ogous with the |ung which, of course in turn, nade the

i nvasion of |land possible and ultimately the evol ution of the higher
vertebrate taxa (anphibians, reptiles, birds and mammals). On the

ot her hand, the continuing success of the Chondrichthyes (sharks,
skates, rays and chineras) nay reside in their having renained
cartil agi nous, and accordingly | ess specialized, and thereby

| ess prone to extinction.

It should also be nentioned that when a structure is |ost during
evolution it is rarely restored. Returning to the previous exanpl e,
the darters, tiny nmenbers of the perch famly of fishes, have | ost
the swi m bl adder, a | oss which allowed themto invade swiftly flow ng
freshwater streans. This exanple also can serve to offer an
alternative view to what the Darwi nians would regard as an adaptation
to the swift streamenvironnent. 1Isn’t it possible that the darters,
havi ng | ost the swi m bl adder, stunbled into the stream environnent or
per haps even sought it out? Adnmttedly this | oss can be regarded as
adaptive but only with respect to that rather specialized environment.
Al so, are we to believe that the |l oss of the swi m bl adder was a
gradual process as the Darw nian view woul d suggest? It would seem
that a great many evol utionary changes have invol ved i nstant aneous
speci al i zati ons of one sort or another. This general tendency may

be yet another reason for extinction.

Leo Berg's early insight into these natters was truly awesone.
He clearly recogni zed the role of preformation and epigenesis in
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bot h phyl ogeny (evol ution) and ontogeny (devel opnent) and supported
his convictions with a nultitude of exanples (Berg 1969). He was,
in my estimation, a true evolutionary prophet.

VIl-3. Ontogeny and phyl ogeny conpared

The present contains nothing nore than the past, and what is
found in the effect was already in the cause.

-- Henri Bergson
According to Darwi nian doctrine and Crick’s central dogna, DNA is
not only the depository and the distributor of the information but
its sole creator. | do not believe this to be true

-- Pierre Grassé

There is no question that all of the information necessary to produce
a uni que human being is contained in a single cell, the fertilized

egg, a nere tenth of a millimeter in diameter. Wile the information is

preformed, the devel opnment of the individual is [argely epigenetic.

I now suggest that precisely the same relationship may exist with
respect to phylogeny (evolution). Viewed in this manner, both

devel opnent and evol ution result fromthe organi zed and progressive
activation (derepression) of an incredibly enornmous storehouse of
potentialities. | realize that this suggestion seens |udicrous at
first sight when applied to the evolutionary process, yet | feel it
is necessary as it can offer an explanation for a nunber of otherw se
baffling realities. O cardinal inportance is the question -- Were
did all the information come fron? |If, as is so obvious at the onset
of ontogeny, the information were also present fromthe start of the
evol utionary process, sonmeone or sonething had to put it there. That
same someone or somrething apparently produced the inanimte world with

all its rules, laws and precise mathematical relationships. It is
ny understanding that infornmation does not arise de novo, but nust
have a source. |In that sense | agree with Grassé as quoted above.

It should also be noted that Schindewolf, Goldschmidt, Berg and G assé
all subscribed to preadaptation during evolution, a consideration that
demands the presence of meaningful information prepared in advance,
i.e. preforned. These conclusions are nothing nore than the
extrapolation to the living world of Al bert Einstein s conviction

-- "I shall never believe that God plays dice with the world."

Once again, | insist that the only alternative to chance is design
which in turn inplies purpose. Let nme also add that | fail to see how
this perspective can in any way interfere with the search for ultimte
truth. On the contrary, | have come to regard it as a liberating
asset in that endeavor!

There is an entirely different reason to take this suggestion
seriously. It can offer insights into a nunber of otherw se enigmatic
observations fromconparative biology. Two of these have al ready been
nmentioned: the presence of a placenta in certain sharks and the

remar kabl e ciliate protozoan Di pl odi ni um ecaudatum (Fi gure 8).

The Onycophoran worm Peripatus, with its strange conbi nation of

art hropod and annelid characters, can seem perfectly reasonabl e
fromthis perspective. Incidentally, Peripatus also nourishes

its devel oping enbryos with a kind of placenta as was noted by

Berg (1969). Thus, Peripatus conbines features of three different
taxa: Annelida, Arthropoda and the placental Manmalia. The primtive
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chordat e Anphi oxus (Branchi ostoma | anceol atus), while it has all three
chordate structures (gill slits, a dorsal hollow nervous system

and a notochord), possesses a kidney consisting of sol enocytes

of the protonephridial (flanme cell) type characteristic of the

Pl at yhel m nthes (flatworns), the Aschel mi nthes (roundworns) and

t he pol ychaete Annelida, none of which could possibly be regarded

as its close relative. On the other hand, certain oligochaete
annel i ds (earthworns) have a tubul ar kidney systemnore |ike that of
vertebrates. The Apoda (linbl ess anphi bi ans) have | arge yol k-1 aden
eggs suspended by al bum nous chal azae cl osely resenbling the situation
in the cleidoic (shelled) eggs of reptiles and birds. They lack only
the cal careous shell. Oher strange evol utionary puzzles such as

t he egg-1aying nonotrene manmal s (the Platypus and the Echidna) are
conmonpl ace in conparative zool ogy, yet can suddenly becone reasonabl e
within the preformation context. Wen it comes to the possible

conbi nati ons of characteristics one can al nost say -- Anything goes!

The pl ant ki ngdom abounds with sinilar exanples such as the
occurrence of distantly related plant species producing simlar

if not chemcally identical, flavors of |enpbn, orange, anise, apple,
pi neappl e, ci nnanon and a host of other pleasant aronas so val uabl e
to our cuisine. They nmay sinply have drawn fromthe sanme comopn

st orehouse of available information

The norphol ogical simlarities which exist between the Othopteran

| eaf and stick insects (Phasnbdea) and the plants which they inhabit
acquire sinmple explanations in this light. Berg (1969) noted that
the eggs of one of these insects (Phylliumcrurifoliun) closely
resenbl e, both internally and externally, the seeds of the plants
(Unbelliferae) with which it is conmonly associated and, |ike the
seeds, are scattered on the ground where they may remain for up to
two years. These synbi oses need no |longer seembaffling if one sinply
assunes that the informational potential was available to both the

pl ant and ani mal ki ngdons when those evol utionary events occurred.

A simlar argunment would apply to the origins of the structural and
behavioral reciprocities that often exi st between flowers and their

i nsect pollinators. As another exanple, the tunic of the sea squirts
(Urochordata) is conposed of cellul ose, otherw se a plant product.
The list could go on and on

O course how all this was effected renmains a total nystery, but
this perspective at |east avoids assum ng a Lamarcki an mechani sm
for which no evidence has been forthcomng. Simlarly, the whole
phenonenon whi ch has been descri bed as convergent evolution can
now take on an entirely new significance as the selection of very
sim |l ar norphol ogies drawn froma universal stockpile of prefornmed
potentialities which were avail abl e when those evol uti onary events
took place. |In other words, what has been described as convergent
evolution is not really that at all, but rather an identity already
established (preformed). Unfortunately, since evolution seens no
| onger to be in progress, we may never be able to directly observe
such transformations.
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VI1-4. The rate of evolution

Now! Now! cried the Queen. Faster! Faster
-- Lewis Carroll

It is of interest to conpare the predictive value of the Darw nian and
sem -neiotic nmodels with respect to evolutionary rates. The Darw ni an
view predicts | ong periods of gradual change with nany internediate
forms. The senmi-neiotic concept is the very antithesis, with newlife
forns being produced instantly as a result of the cytol ogical events
whi ch occur during the first neiotic division in oocytes bearing one
or nore chronbsone rearrangenents in heterozygous form As |

i ndicated earlier, one half of the products of oocytes bearing a
singl e heterozygous rearrangenent will be |like the original type and
one half will be a new chronpbsone structural honpbzygote and, possibly,
a new and di screte species. As inprobable as this nay seemat first
glance, it is neverthel ess precisely what the sem -neiotic hypothesis
predicts -- nanely, instant speciation. The tine constants for

this process would then be on the order of mnutes, or even seconds,
rather than the extensive periods of tine required by the Darw nian

nodel . This suggestion renains in conplete agreenent with
Schi ndewol f’ s recomrendati on that we mght as well stop |ooking for
the mssing |links as they never existed. | whol eheartedly agree!

The sem -neiotic hypothesis also puts the origin of Honmo sapiens

in a whole new perspective. Since we coexisted with and were preceded
by Neanderthal nman, isn't it possible that he (or rather she to be
preci se) was our instantaneous predecessor with no internedi ates

i nvol ved in the process?

It would be fascinating to be able to reproduce the Neandertha
karyotype, as it could be an acid test of the semi-neiotic hypothesis.
| suggest that the two karyotypes might differ only by one or a few
structural rearrangenments, perhaps only by a single honbzygous
inversion. | would also anticipate, for reasons already di scussed,
that the Y (mal e deternining) chrombsonmes mght prove to be quite

di ssimlar.

VI1-5. Has evol ution been gui ded?
| want to know God’s thoughts ... the rest are details.

-- Albert Einstein

The nost beautiful thing we can experience is the nysterious.
It is the source of all true Art and Sci ence.

-- Albert Einstein
Men despise religion. They hate it and are afraid it may be true.
The cure for this is first to showthat religion is not contrary
to reason, but worthy of reverence and respect.

-- Bl aise Pasca
| am aware of the negative effect this query nay have on certain

menbers of the intellectual comunity. Nevertheless | feel it is a
perfectly valid, and thereby a scientific, question since the role



48
of chance is, to say the very |east, questionable. This question
isintimtely related to the question -- Are there |aws governing
evolution? | realize that sonme distinguish between those | aws t hat
they regard as natural and those that they reject as being unnatural
nystical or otherw se unacceptable. | see no reason to make those
distinctions. Laws are |aws whether or not we |ike them or understand
them For exanple, everyone accepts the reality of gravitation
and Galileo’s equation relating the distance of falling objects
to time. However, no one as yet understands the cause of gravity.
Thus, neither in religion nor in science does acceptance demand
under st andi ng.

If not chance, it seens to ne that the only rational alternative is
that both evol ution and devel opnent have indeed proceeded accordi ng
to law just as Leo Berg has insisted. The only real unknown is the
nature and purposes of the | aw naker or nmmkers. Don’t our
representatives in congress usually have sonme purpose in nind when
t hey enact |egislation? Also, seriously considering the possibility
of gui dance nmay serve to aneliorate the unfortunate situation which
continues to separate the religious and scientific comunities.

Is it not possible that both perspectives night be correct?

| have cone to believe that it is and, in so doing, join with

Al bert Einstein: "Science without religion is lame, religion

wi thout science is blind."

I will address this issue first with the views of others and finally
with a single apparent fact fromthe fossil record. Sone of our
greatest intellects have been physicists. In addition to Pascal

Gal il eo, Newton, Faraday and of course Einstein, anmong many others,
al |l acknow edged God one way or another. More recently, Richard P
Feynman (1998) conpared scientific discovery to a religious
experience. L.C Dunn (1965) pointed out that Mendel's data are

so nearly ideal that his paper might be considered a denonstration
rather than a test, of the laws that now bear his nane. It is fair
to say that we still have not identified the source of bright ideas,
i nsights and creative acts of genius. Mendel, as the abbot of his
Augusti ni an nonastery, at |east serves as an exanple that one need
not be an atheist to conduct first class research

In contrast with the great physicists | have nentioned, why so

many bi ol ogi sts renai n professed atheists or agnostics is a conplete
nmystery to me. Every aspect of both the living and nonliving world
is totally at odds with those positions. Neverthel ess, the Darw ni ans
continue to insist that all of evolution is the result of mere chance
events. Stephen J. Gould has recently conpared the evol utionary
process to a drunk reeling back and forth between the bar room wal
and the gutter (1996, page 149). He has al so described intelligence
as an "evolutionary accident". | will only say that it was sone
accident! Richard Dawkins' Selfish Gene, Blind Watchmaker, and

d i mbi ng Mount | nprobable require no further comment from ne.

When Al fred Russel Wallace first expressed his views they were
essentially identical with those of Charles Darwin. The question
ari ses whether Darwin would ever have published the Oigin had it
not been for Wallace. W do know that Darwin had entertained the
nmechani sm of natural selection for several years and that he was
urged by his friends to publish in order to establish priority.
The inportant point here is the way in which these two naturalists
subsequently came to differ in their interpretation of the

evol utionary process. Wile Darwin renai ned steadfast, Wallace
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underwent at first a partial and then a conplete intellectua
nmet anor phosi s which is obvious fromthe conplete title of his
| ast book -- The World of Life: A Manifestation of Creative
Power, Directive Mnd and U timte Purpose (1911).

I quote fromthe penultinmate paragraph of his Preface because it
reflects precisely my own feelings with respect to the senm -neiotic
hypot hesi s.

| also wish to point out that, however strange and heretica
some of ny beliefs and suggestions seemto be, | claimthat
they have only been arrived at by a careful study of the
facts and conditions of the problem

I now offer but a single observation that bears on the question

of whether or not evolution has been guided. It relates to Robert
Broom s opinion that not a single new genus has appeared in the
[ast two million years. It would seemthat the |ast genus was

Hono and the | ast speci es Honp sapi ens.

I rest ny case.



50
VI11. Conclusion

Facts which at first seeminprobable will, even on scant
expl anation, drop the cl oak which has hi dden them and stand
forth in naked and sinple beauty.

-- @Glileo

No biol ogist worthy of his reputation can Iimt hinself to
criticismof accepted doctrine, however necessary and valuable it
may be; he has to construct, and is able to do so if he can discard
accepted i deas and view evol uti onary phenonmena from new angles in
the Iight of recent advances in pal eontol ogy and nol ecul ar bi ol ogy.

-- Pierre Grassé

It isinthe spirit of the above quotation from G assé’ s book
(1977) that | have presented this naterial

The npbst convincing thing in favor of the sem -nmeiotic hypothesis is

t he i ndependence with which so many virtually identical conclusions
have been reached by so many of ny distingui shed predecessors.

For exanple, Grassé (1977) nmade no nention of Broom Huxley and

Pet runkevitch but reached the same conclusion that evolution is
largely finished and has been for nmillions of years. Simlarly,
Broom and Schi ndewol f i ndependently reached the concl usion that

the individual is the unit of evolutionary change. Berg reached

t he sane concl usi on as Punnett, Gsborn and Bateson that the role

of selection is to prevent change rather than to produce it, a

concl usion al so reached by Grassé (1977, page 119). Col dschmi dt,

Schi ndewol f and Berg all concluded that saltation is the nmechanism
for all significant (trans-specific) evolutionary change. Both
Grassé and Berg enphasi zed i nternal (endogenous) factors as

of great evolutionary significance yet neither nentioned the other
Grassé and Schi ndewol f both naintai ned that evolution is irreversible.
Lut her Burbank and WI1liam Bat eson each i ndependently questioned the
capacity of sexual reproduction to support evolutionary change. These
were not nere coincidences but reasoned concl usi ons reached after

a careful consideration of all the facts which were then avail abl e.
None of this can be accommmdated within the Darwi nian nodel. W owe
these nen a great debt. Referring back to Robert Burton whom | quoted
in the dedication, let ne say that | amthe dwarf standing on the
shoul ders of these great investigators. It will be with a sense of
great personal satisfaction if | amable to help place these schol ars
intheir rightful and |long overdue positions as enlightened pioneers
in the exploration and clarification of the great nmystery of

evol ution.

Every shred of tangible evidence points to sexual reproduction as

a highly conservative device, serving only to bring evolution to a
virtual standstill. Just as WIIiam Bateson indicated even before
1900, | too find it amazi ng how | ong the Darw nian view has prevail ed
in the face of an enornous and continually growi ng body of information
with which it cannot possibly be reconcil ed.

In short, Darw nism nmust be abandoned as a meaningful instrunent
of organi ¢ change.

| realize that paradigns are expected to be replaced before they
are discarded. It is with that end in mnd that | have continued to
pursue the senmi-neiotic hypothesis. | have tine and again tried to



discredit it and have failed. | invite others to attenpt the sane.
Let me also add that | cannot conceive of any other device that could
have operated to produce the sort of evolutionary changes that we
know have taken place. Furthernore, the sem -neiotic hypothesis
remains in conplete accord with all that | have been able to gl ean
fromthe experinmental and descriptive literature in enbryol ogy,

cytol ogy, pal eontol ogy, taxonony, conparative and general anatomny,
conparative and general physiology, biochem stry and genetics.

A second consideration has to do with the nature of the scientific

met hod. Scientists have traditionally relied on experinent to

di scover the truth. Enbryol ogy, Bi ochem stry, Physiology and Genetics
al |l have progressed t hrough experinent. Were is Experinental

Evolution? | submit that in the past there was great interest in
Experimental Evolution, but since the findings were largely negative
they were not published. 1In all fairness, | nust acknow edge that

Schi ndewol f was steadfastly opposed to the idea of Experinental
Evol ution and nmaintained that it cannot be investigated in that

way (1993, page 311). | remmin unconvinced that he was correct
on this nost critical point. The sem -neiotic hypothesis is
emnently testable in suitable material. | amoptimstic that this

hypot hesi s may offer an experinmental opportunity to provide insight
simul taneously into the two greatest unsolved problenms in all of

bi ol ogi cal science, the other being the nystery of enbryonic

devel opnent. The two are unquestionably intimately rel ated

just as Leo Berg so clearly recogni zed | ong ago.

Thus, while evolution nay or may not be finished, | remain hopefu
that we have the capacity to produce new and hitherto unknown hi gher
life forms (true species or perhaps even higher taxonom c categories)
in the laboratory. | predict that this goal may be realized through
the experinental inhibition of the second neiotic division in fenale
animal s that either are heterozygous for chronmpbsone structura
rearrangenments or that bear oogonia that are. Experinments to
realize that end are in progress.

To slightly nodify an ol d adage: "God works in nysterious
(semi-neiotic) ways."
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