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ON CHROMOSOMES, MUTATIONS, AND PHYLOGENY 
JOHN N. MOORE” 

Introduction 
A great diversity of living things in both animal 

and plant forms is evident immediately to both 
the casual observer and the scientifically trained 
observer. Certain surface similarities among 
animals and among plants are evident also to 
both the casual and scientifically trained ob- 
server. 

How did this variety of living forms come into 
being? How are the apparent and real similari- 
ties between and among animals and plants ex- 
plained? If we accept the usual dictionary 
meaning for the term “phylogeny,” as the racial 
history or evolutionary development of any plant 
or animal species, we start to formulate the com- 
monly accepted explanation to answer both these 
questions. 

Without a doubt, the majority of informed 
scientists accept today the monophyletic theo- 
retical explanation for the variety of living forms 
and for the similarities among and between 
living forms. 

A proponent of the majority monophyletic 
explanation, which is the amoeba to man thesis 
for animals, would state that all animals in the 
world have arisen from a single source that came 
from an inorganic beginning. Thus, according 
to the monophyletic explanation of relationships 
of living things, the first living cell changed into 
complex multicellular forms of life; these gave 
rise to all forms of invertebrates; in turn, inverte- 
brates changed into vertebrates; fish into am- 
phibia, amphibia into reptiles, reptiles into birds 
and mammals, early mammals into primates, and 
finally primates changed into man. Unmistakably 
this is the basic meaning for most people of the 
term “evolution.” 

If the great diversity of living forms is ex- 
plained by a manifestly complicated monophy- 
letic pattern of relationship, what possible link 
or links may the scientifically trained observer 
study in trying to verify an empirical basis for 
the monophyletic explanation? After 70 years 
of investigation geneticists have shown quite con- 
clusively that many relationships may be under- 
stood on a genetic basis. As Dobzhansky writes 
in his 1970 book: 

Perhaps the most impressive demonstration 
of the unity of life is that in all organisms the 
genetic information is coded in two related 
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groups of substances-the deoxyribonucleic 
(DNA) and ribonucleic (RNA) acids.l 

The link or links between organisms is there- 
fore sought in the singular “protoplasmic bridge” 
between generations: i.e., the sex cells that unite 
in sexually reproducing organisms; or the proto- 
plasmic portion of the adult individual, in asex- 
ually reproducing organisms, from which new 
individuals come into existence. 

And, of course, chromosomes are the essential 
“packages” into which the genetic material of 
DNA of each species of animal and each species 
of plant is divided. Thus chromosomes are essen- 
tially important aspects of any consideration of 
relationships, or phylogeny, among animals and 
among plants. 

In addition to attention to chromosomes as car- 
riers or packages of DNA material, so important 
as geneticists have shown for the appearance of 
physical characteristics, mention must be made 
of mutations. Monophyleticists, in attempting to 
meet the previous questions of how the variety 
and how the evident similarities of living forms 
came to exist, depend very importantly upon the 
phenomena of mutations. A brief synopsis of the 
kinds of mutations may be itemized under the 
following headings: 

1. Gene mutations 
2. Structural chromosomal changes 

A. Loss or duplication 
B. Alterations in the arrangement of chro- 

mosome parts : 
a. Translocation 
b. Inversion 
c. Transposition 

3. Numerical changes, affecting the number 
of chromosomes 
A. Aneuploidy 
B. Haploidy 
C. Polyploidy 

The purpose of this paper is to accomplish a 
careful, but necessarily brief, examination as to 
how close a “fit” may be drawn between the 
commonly accepted theoretical monophyloge- 
netic explanation of relationships of animals and 
of plants and known empirical data at this point 
in time at the end of 1971, after over 70 years 
of genetic and cytological research. 

The examination is five-fold according to appli- 
cation of the following tests of “fit” between 
empirical data and theoretical explanation: ( 1) 
Protein Phylogenies Test, (2) Structural and 
Numerical Mutations Test, (3) Gene Mutations 
Test, ( 4) Chromosome Number and DNA Quan- 
tity Test, and (5) Fossil Record Test. 
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Discussion 
(1) Protein Phylogenies Test. Attention must 

be given first to the newest basis for formulation 
of phylogenetic “trees.” Reference is made to 
use of rapidly accumulating data from cytologi- 
cal and genetic research to produce numerous 
protein phylogenies. If research men and women 
become capable of knowing the sequences of the 
DNA components in all genes in all organisms, 
then conceivably it would be possible to quantify 
basic similarities and differences of genetic codes 
and to formulate a protein classification of all 
living things involving this type of physical- 
chemical trait. 

The present state of things in research is far 
from such full knowledge, but it is possible today 
to compare amino acid sequences of the same 
and different species. A number of amino acid 
differences between the hemoglobin alpha chains 
of some animals have been compiled by Dayhoff 
and Eck.” For instance, the alpha chain of hu- 
man globulin differs by only a single substitution 
amino acid from that in the gorilla, and the alpha 
chain of human globulin is identical with that 
in the chimpanzee. 

Based upon mutation distances between homo- 
logous proteins Fitch and Margoliash3 have con- 
structed phylogenetic trees. Superficially these 
trees look like classical phylogenetic trees of ani- 
mal or plant groups constructed on the basis of 
morphological and paleontological information. 

Of course, certain inconsistencies become ap- 
parent in that the turtle, for example, seems to 
belong to the birds and is placed quite remote 
from the rattlesnake. However, these and other 
inconsistencies should not be surprising as stu- 
dents of phylogenies know when only a single 
physical trait is examined. 

But an interesting conclusion results from 
rigorous analysis of the practice of formulating 
protein phylogenies. All comparisons of homo- 
logous proteins, amino acids, or genes are based 
on a crucial, basic assumption commonly em- 
p’loyed by authors of all typical or classical phy- 
logenies. The basic assumption: That the degree 
of relationship of living animals and living plants 
depends upon the degree of similarity of physi- 
cal characteristics. 

Thus animals that have very similar protein 
patterns, or have other noticeably similar physi- 
cal characteristics, are considered to be closely 
related, and other animals that do not look very 
much alike are considered more distantly related. 
A similar statement could be made for plants. 

Yet no actual genetic connection is demon- 
strable in case after case of protein similarity, or 
other similarities, as between chimpanzee and 
man, or gorilla and man, for example. Significant 
breeding gaps exist between chimpanzee and 

man, between gorilla and man; and significant 
breeding gaps exist between all major groups of 
animals, and between all major groups of plants. 

Consequently, in the absence of any really 
empirical evidence of genetic connection be- 
tween similar animals or between similar plants, 
the weakest kind of circumstantial evidence is 
being utilized by those who attempt construction 
of protein phylogenies as explanations of rela- 
tionships of living things. Close examination of 
the kind of information published in the Atlas of 
Protein Sequence and Structure 1966 by Dayhoff 
and Eck,4 which began a planned annual series, 
in no way may be used as basis for establishing 
genetic relationship between major groups of 
animals and major groups of plants. 

Thus the monophyletic scheme is based exten- 
sively and completely upon circumstantial evi- 
dence as far as any possible relationship of major 
groups of animals and/or relationship of major 
groups of plants might be proposed because of 
protein similarities. To the extent that research- 
ers try to formulate protein classifications of 
living things, the monophyletic explanation fails 
of any empirical support because protein phy- 
Iogenies are based finally upon the above basic 
assumption of similarity of physical charac- 
teristics. 

What can be said about a second test of “fit” 
between empirical data and theoretical explana- 
tion? 

(2) Structural and Numerical Mutations Test. 
Of the different kinds of mutations mentioned in 
the introductory classification, let us consider 
first those grouped as structural and numerical 
changes. Many authors refer to such changes as 
possible mechanisms to be used in developing 
an argumentative basis for the monophyletic ex- 
planation of relationship of living things. 

Introducing his chapter on chromosomal 
changes in evolution, White makes this state- 
ment : 

Apart from cases of differences in chromo- 
some number which are due to polyploidy, 
cytotaxonomic differences between karyo- 
types of related species must have arisen by 
chromosomal rearrangements, such as inver- 
sions, translocations, deletions and duplica- 
tions, or combinations of these.5 (Emphasis 
added) 

Before writing about breakage and joining of 
chromosome parts, deficiencies, duplications, in- 
versions, translocations, and position effects, 
Gardner ended the introduction of his chapter 
on chromosomal structural modifications; 

Structural modifications of chromosomes are 
common in nature and have apparently 
played a significant role in evolution. They 
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occur spontaneously, that is, without any 
known cause.G 

Similar statements could be multiplied many 
fold. But the significance for this paper is found 
in the fact that all reference to different phe- 
nomena of ploidy and chromosomal rearrange- 
ments constitute nothing more than ad hoc, un- 
testable hypotheses, as far as any attempt to 
explain any relationships between or among 
major groups of animals or major groups of 
plants is concerned, Absolutely no genetic con- 
nections are ever established between major 
groups of living things by means of any mecha- 
nisms involving ploidy and chromosomal re- 
arrangements. 

That inviolate genetic barriers exist between 
major groups of living things may be stated con- 
clusively on the basis of available genetic evi- 
dences. Unbridgeable breeding gaps are known; 
and, no amount of reference to ploidy and/or 
chromosomal rearrangements will truly erase the 
undeniable evidence that breeding gaps between 
major groups of living things do in point of fact 
actually exist. 

Hence we are once again at an impasse very 
similar to the conclusion reached after brief con- 
sideration of protein phylogenies. All discussions 
of structural changes of chromosomes partake of 
ad hoc, untestable hypotheses as far as they are 
offered in support of any phylogeny. Again the 
monophyletic explanation involving such ad hoc, 
untestable hypotheses constitutes a long exercise 
in the use of circumstantial evidences. 

It is true that empirical findings can be amassed 
for changes of chromosomes by means of dupli- 
cation, deletions, translocations, and inversions, 
but such data are always associated with studies 
of organisms within one species or one genus. 
Never do we find reports of research on struc- 
tural or numerical changes of chromosomes that 
may be used to document any true genetic rela- 
tionship between major groups of animals or 
major groups of plants. 

Now we must-consider the third test of “fit” 
between empirical data and theoretical explana- 
tion. 

(3) Gene Mutations Test. If the Structural and 
Numerical Mutations Test results in recognition 
of dependency upon ad hoc, untestable hypothe- 
ses, then surely gene mutations are the mecha- 
nisms whereby new forms have come into exist- 
ence and relationship of groups of animals and 
groups of plants can be established. 

Importance of gene mutations to the mono- 
phyletic explanation of relationships among liv- 
ing things is evident in Dobzhansky’s mention 
that gene recombinations or mutations are “the 
ultimate source of all genetic variability,” and he 
adds further: 

If all life is monophyletic, derived from a 
single kind of primordial life, then all organic 
diversity must be the outcome of the accumu- 
lation and ordering of mutational changes.7 
(Emphases added) 

Dobzhansky does admit that not all gene muta- 
tions are conserved as most are “cast out by 
natural selection.” Nevertheless he puts the mat- 
ter even stronger much later in his book by 
expressing, 

Replication of genes has long been recog- 
nized as an important evolutionary [phylo- 
genetic] process. On the assumption that 
primordial life was represented by a single 
gene, the thousands of different genes now 
found in the same gamete in most organisms 
must be the diverged descendants of the pri- 
mordial gene.s (Emphases added) 

Even though other well-known evolutionists, 
such as Julian Huxley and G. G. Simpson, would 
agree readily with Dobzhansky, that gene muta- 
tions are the source of the raw materials of 
natural selection, nevertheless, a special problem 
obtains with regard to the context of this paper. 
Since a gene mutation is considered an inherit- 
able change in the genotype which has resulted 
from alteration of DNA material, then any gene 
mutation results in no more than alteration of 
already existing or known traits.g Or, if one 
wishes, gene mutations result in new characteris- 
tic expressions of the same physical trait already 
known. 

For example, eyes in Drosophila may become 
red or white due to gene mutations, but we are 
still dealing with eyes of Drosophila. Or wings 
may become short, long, or nonfunctional, but 
the organs involved are still wings of Drosophila. 
And so the list might be extended to include 
effects of gene mutations regarding chemistry of 
food use or pigmentation, but no appearance of 
new traits, or new organs can be documented 
from empirically obtained genetic data. 

In addition to this brief discussion of gene 
mutations, it can be asserted further that gene 
mutational changes may be referred to reason- 
ably as “errors” in DNA replication. Just such a 
point is admitted by Potter: 

There is a finite probability of error in the 
course of information replication. Novelty 
may be introduced by a built-in tendency 
toward spontaneous copy-error or by in- 
creased copy-error from environmental haz- 
ards. The errors may then be replicated and 
subjected to the test of survival. This para- 
digm is the basis for Darwinian evolution by 
natural selection. . . .I0 (Emphases added) 

And as errors, as mistakes, DNA mutational 
changes essentially result in loss or degeneration 



or degradation of known physical traits. Loss of 
viability, loss of reproductive capacity, and even 
lethal conditions are readily demonstrable as re- 
sults of most gene mutations. In what way, then 
does “progress” from single cells to complex 
multicellular organisms seem logically possible 
according to known uniformly occurring aspects 
of genotype-phenotype interactions with the na- 
&Ural environment? 

Some one might be prone to mention “favor- 
able” gene mutations. A change of color in moths 
or alteration of food use by bacteria might be 
cited as results of “favorable” gene mutations. 
Nevertheless such changes of moths or bacteria 
are only within a certain genus, and not across 
limits of genera. Therefore, any thought to con- 
sider any so-called “favorable” gene mutations 
as possible mechanisms for changes across limits 
of known kinds, which are the type of changes 
required if the monophyletic explanation is to 
be given any empirically sound basis, partakes 
again of dependence upon ad hoc, untestable 
hypotheses. 

Clearly, then, empirical data on gene muta- 
tions do not “fit” with any theoretical mono- 
phyletic explanation of relationship between 
groups of animals and groups of plants. Upon 
rigorous examination and analysis, any dog- 
matic assertion, as an empirical fact, that gene 
mutations are the raw material for any mega- 
evolutionary process involving natural selection 
is an utterance of a myth. 

(4) Chromosome Number and DNA Quantity 
Test. What about the fourth test of “fit” between 
empirical data and theoretical explanation? 

The number of chromosomes commonly iden- 
tified with any one species, genus, or kind of 
living organism may be considered as a physical 
characteristic, as is testified to by Gardner, 

Chromosome number is probably more 
constant, however, than any other single mar- 
phological characteristic that is available for 
species identificatiomll 

Therefore, if the chromosome number is a 
constant physical or morphological characteristic 
of a species, and chromosomes are the carriers 
and packages of gene materials, why not con- 
sider a logical prediction from the commonly ac- 
cepted monophyletic explanation of relationship 
of living things. 2 As a classroom professor teach- 
ing evoluntionary concepts to bright, independ- 
ently working students, I have been shown, often, 
differents lists of chromosome numbers from a 
variety of textbook authors. My bright students 
bring lists like the following from page 211 of 
Gardner, which I have modified to show 2n 
values : 
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Plant Species 

Species 

Garden pea, Pisum sativum 
Sorgum, Sorghum vulgare 
Maize, Zea mays 
Johnson grass, Sorgum halepense 
Alfalfa, Medicago sativa 
Barley, Hordeum vulgare 
Oats, Avena sativa 
Tomato, Lycopersicon esculentum 
Tobacco, Nicotiana tabacum 
Trillium, Trillium erectum 

Animal Species 

2n 
count 

14 
20 

iii 
32 
14 
42 

4”s 
10 

2n 
Species count 

Gypsy moth, Lymantria dispar 62 
Mouse, Mus musculus 40 
Rabbit, Oryctolagus cuniculus 44 
Cow, Bos tarus 60 
Horse, Equus caballus 64 
Donkey (ass), Equus asinus 
Dog, Canis familiaris 8 
Monkey, Macaca rhesus 42 
Gorilla, Gorilla gorilla 48 
Chimpanzee, Pan troglodytes 48 

And Koller’s paperbackl” just published by Nor- 
ton affords this list: 

Chromosome Number in Various Species 
of Animals and Plants 

Aulacantha ( Protozoa ) 

Species 

Copepode-crab 
Drosophila 
Broad bean 
Garden pea 
Onion 
Corn 
Opossum 
Tomato 
Mink 
Fox 
Pig 
Mouse 
Rat 
Rabbit 
Man 
Deer mouse 
Striped skunk 
Spectacled bear 
Cebus monkey 
Donkey 
Horse 

1600 

Number 
2n 

6 
8 

12 
14 
16 
20 
22 
24 
30 
34 
38 
40 
42 
44 
46 
48 
50 
52 
54 
62 
64 
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My independently thinking students formu- 
lated the question or problem: If animals 
changed from so-called single forms to complex 
multicellular forms (and they raised the same 
thought regarding plants), then is there any 
pattern of increase of chromosome number? 
Scientists are always looking for patterns that 
can be used as basis for some generalization. 

Or the problem could be stated: Is there a 
degree of correlation of chromosome count in 
consideration of those animals grouped closely 
as related, and those plants similarly grouped as 
related, according to the monophyletic scheme 
of phylogeny? 

On the basis of the monophyletic explanation 
of relationship of living things the following pre- 
diction or expectation in answer to these prob- 
lems is logical: if so-called evolutionary changes 
occurred whereby single cells became multicel- 
lular, and higher complexity was manifested in 
vertebrate organisms that supposedly came about 
through changes in invertebrate animals, then it 
is reasonable to expect an increase in chromo- 
some number as one morphological characteristic 
of increased complexity. 

As a consequence of my personal search for 
conclusive empirical evidence from the work of 
cytologists, I have prepared two original dia- 
grams of 2n counts of chromosomes in animals 
and in plants. (See diagrams.) The groups of 
organisms have been arranged according to the 
commonly accepted monophyletic “sequence” of 
relationship of major groups, and the various 
entries within the major groups of animals and 
major groups of plants are merely representative. 
However, these two brief diagrams contain a 
much more detailed range of chromosome count 
than that usually found in textbooks. 

(Very extensive enumeration of such chromo- 
some counts for mammals is being published by 
T. C. Hsu and Kurt Benirschkel” in a series of six 
volumes. These authors have announced also a 
forthcoming new chromosome atlas for fish, am- 
phibians, reptiles and birds. ) 

From just “spot inspection” of these diagrams, 
with major groups and chromosome counts posi- 
tioned according to the commonly accepted 
monophyletic system for denoting supposed re- 
lationship, at least one conclusion is obvious. 
There is absolutely no pattern of increase of 
chromosome count that might possibly be con- 
strued or correlated with so-called increase in 
complexity of organization of major groups of 
animals (and the same generalization can be 
maintained for major groups of plants). No ad 
hoc, untestable hypotheses about chromosome 
duplication or deletion, or even any type of 
ploidy, seem at all satisfactory or applicable to 

explain the separate arrays of representative 
chromosome counts in the two diagrams. 

In so-called simple animal forms the range of 
chromosome count found is from Ascaris with 2 
to Radiolaria with over 800 (and attention could 
be called to the protozoan entry with 1600 cited 
from Koller ) . Yet, among so-called higher ani- 
mal forms, the range of chromosome count is 
Salmo, 80-96; T&on, 18-24; Emys, 50; Passer, 
40-60; Mus, 40 and 44; Sus, 18, 38, and 40; and 
Homo, 46. And then there is Lysandra in the 
Insecta with 380. 

In so-called simple plant forms the range of 
chromosome count found is from Escherichia 
with 1 to an alga Cosmurium with up to 120-140. 
Yet among so-called higher plant forms the 
range of chromosome count is Marchantia with 
n = 9; Lycopodium, 46, 340, and 528; Abies, 24; 
Yucca, 60; and Chrysanthemum, 18, 36, 56, 138, 
and 198. And then there is Ophioglossum in the 
Pteridophytes with 960. 

Is the previously mentioned basic assumption, 
that the degree of similarity of physical charac- 
teristics is a basis for degree of relationship, at 
all applicable to the physical characteristic of 
chromosome count, considered by Gardner as 
that one characteristic more constant than any 
other? No! Upon close examination of these 
data on chromosome counts in animals and in 
plants, it would seem quite appropriate to con- 
clude that the currently popular imagined trans- 
formational pattern of phyla1 relationships, called 
the monophyletic scheme, is more illogical than 
biological. 

But at this point some geneticists might hold 
that the number of chromosomes is not so im- 
portan t as the pattern of genes or sequences of 
amino acids. That is, some one might maintain 
that the qu .antity of gene material rather than 
the number of the chromosomal bodies or pack- 
ages of DNA material is most important. Let us 
look then at a puzzlement of Dobzhansky’s in 
his 1970 book. After maintaining that the diver- 
sity of living things is evidently based not on the 

purines and proportions but the arrangements of 
pyramidines, he writes : 

The amounts of DNA per cell are, as a rule, 
uniform in different tissues and individuals 
of the same species. Sex cells carry one-half 
as much DNA as do body cells. The amounts 
vary, however, in organisms, as shown in 
Table 1.3.14 

And that Table 1.3 is as follows: 
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CHROMOSOME COUNT IN PLANTS 
an, except as indiited) 

FUNGI: 
BactUus 1 NT (xF7) 
CZewrio (n=E) Phytop hom 810 
&cherichta 1 Soccharomyar30~ 4&60 

ALGAE: 
al&n&moat?s 16 Cosmurium 40,~140 

Cystophylrum X2-48 
Clodopirora2524 LQmi7Mrh 62 
c&&w (n494) NiteZh (n=Q, 18) 

spirugyru (n=l6J2$o) 

REFERENCES: 
Orndti, R Editor. In&x to Pbnt Chrbmosmw Numbera for 1965. Utrecht, Netber&s: lnkr&bnal 

Bureau for Plant Taxonom y and NO~~~SIXC of the International ~~wciation for Plant Taxonomy, 
June, 1967. 

Omduff. R Editor. Index to Plofit Chromosome Numbers for 1966. Utrecht, Netherlands: International 
Bureau for Plant Taxonomy and Nomenckwc of the International Association for Plant Taxonomy. 

Darl!~.?n??D. and A. P. Wylie Chromosome Atlas of FIorocting Plum. Second Edition, Londan: 
&or& &lcn and Unti Ltd. 1955. 
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CHROMOSOME COUNT IN ANIMALS 
(2n only) 

ANNELTDA: Dinophihs 20 

PWTYHEL?rlINTHES: 
Braclrycodium !N Plan& 16 
200g011t1s “-16 Conduta m-30 
Sttenostomum 2040 

? 

ZIEFERENCES: 
M&ho, Sajiro. An Atlas of the Chromosome Numbers in Animals. Second Edition. (First Am&an Edi- 

tion) Ames, Iowa: The Iowa State college Ress, WH. 
Sparrow, Undcrbrink, and Sparrow. “Chro~ 

vd. 3!2;9l543## 1961. 
and cellular Radiosensitivity~ &la&ation Research, 
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Estimated Amounts of DNA (in 10-12 Gram) 
Per Haploid Chromosome Complement 

Amphiuma 
Protopterus 
Frog 
Toad 
Man 
Cattle 
Green turtle 
Carp 
Duck 
Chicken 
Sea urchin 
Snail 
Yeast 
Colon bacteria 
Bacteriophage T2 
Bacteriophage #X174 

84 
50 

7.5 
3.7 
3.2 
2.8 
2.6 
1.6 
1.3 

EO 
0:67 
0.07 
0.004,7 
0.000,2 
0.000,003,6 

Then Dobzhansky comments : 
More complex organisms generally have 

more DNA per cell than do simpler ones, but 
this rule has conspicuous exceptions. Man 
is far from the top of the list, being exceeded 
by Amphiuma ( an apode amphibian), Pro- 
topterus (a lungfish), and even ordinary 
frogs and toads. Why this should be so has 
long been a puzz1e.l” (Emphases added) 

Dobzhansky continues with a very brief discus- 
sion of a “lead” to the solution of this puzzle 
found through certain research wherein paired 
strands of the DNA double helix have been sep- 
arated. Apparently a large fraction of the DNA 
consists of segments with identical sequences in 
some karyotes. This is a problem of redundant-y 
in genetic materials. Yet this apparent redun- 
dancy is absent in other karyotes. So Dobzhan- 
sky ends his attention to the puzzle of varying 
amounts of DNA in chromosome complements by 
writing, “whether or not redundancy increases 
systematically from the less complex to the more 
complex organisms remains to be seen.” (p. 18, 
emphasis added) 

Or, in other words, another ad hoc, untestable 
hypothesis is in use, at the present stage of 
knowledge, by supporters of the popular mono- 
phyletic scheme of relationship for animals and 
plants. Thus, the test of chromosome number 
and DNA quantity of gene material carried by 
chromosomes as possible source of empirical 
basis for the monophyletic scheme results in com- 
plete failure. Absolutely no pattern of increase 
of chromosome number from less complex to 
most complex is at all detectable; hence, the 
above prediction is denied. 

What about the fifth test of “fit” between em- 
pirical data and theoretical explanation? 

(5) Fossil Record Test. And what might be 
said further in response to those who would turn 
to the fossil record as a ‘%istory” of past events, 
a record of past life forms? We find that even 
the fossil record contains no material truly useful 
to suport empirically the monophyletic thinking 
of the majority of informed scientists. 

The possibility o$ gaps between kinds of ani- 
mals and kinds of plants that have existed always 
has been recognized by John Keosian16 and J. R. 
Nursall17 and, even years ago, by Leo S. Berg in 
his 1926 book, Nomogenesis, now recently re- 
published in a 1969 edition with a Foreword by 
Theodosius Dobzhansky.l* ( Many other refer- 
ences contain polyphyletic hypotheses about re- 
lationships of major groups or organisms.lg ) 

Geological researchers have confirmed the ex- 
istence of gaps in the fossil record across which 
no “link” may be stretched, and also gaps that 
would require entire chains of links to cross from 
one major group to another major group. The 
British publication, The Fossil Record20 pub- 
lished in 1967, contains 71 charts wherein special- 
ists clearly admit absence of connections between 
major groups of living things. 

(Acknowledgement should be made of the 
fact that some zoological specialists did attempt 
to indicate in this British publication possible, 
limited “connections” by means of dotted lines, 
but such tenuous relationships as suggested al- 
ways involve possible “connections” within major 
divisions of animals, i.e., Porifera, Brachiopoda, 
Mollusca, Agnatha, Amphibia, Aves, or Mamma- 
ha. No such limited “connections” were even 
suggested by any botanical specialists by way 
of the charts.) 

Diagrammatic abbreviations of these 71 charts 
are provided in Charts 1 and 2. And these charts 
are corroborated by other charts in the RScGraw- 
Hill Encyclopedia of Science and Technology’l 
and in textbooks by Raymond C. Moore”” and 
Neal Buff aloe.Z3 Empirically demonstrable con- 
nections across limits of animal kind or across 
plant kind are required if disrussion of the fnssil 
record is to be raised above the level of ad hoc, 
untestable hypotheses, and the monophyletic po- 
sition is to be given any type of emDirica1 supnort 
based on analysis of fossils. Thus the mono- 
phyletic scheme of relationship, so widely 2nd 
popularly accepted, fails of any empirical sup- 
port from the fossil record. 

Conclusions 
Based upon a careful, five-fold examination, 

no empirically demonstrable data can be found 
which can “fit” the commonly, popularly accepted 
monophyletic explanation of relationship in di- 
versity among animals or among plants. 

By means of the Protein Phylogenies Test it 
is evident that mere circumstantial evidence is 
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- after O’Brien 

Chart l- Generalized Geological Record of Animals 
Vertical lines represent duration of existence of each 
animal group. No common ancestors are known. 
(Based on Harland, W. B. and Others (Editors). The 
fossil record. London: Geological Society, 1967.) 
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Chart %-Generalized Geological Record of Plants. Solid 
vertical lines represent duration of existence of each 
plant group. Broken line portions indicate some 
doubts as to earliest appearance of some groups. No 
common ancestors are known. (Based on Harland, 
W. B. and Others (Editors). The fossil record. 
London: Geological Society, 1967. ) 
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employed by developers of monophylogenetic professors, who use the results of research spe- 
trees based on nrotein similarities. cialists, should be duty bound in academic free- 

Dependency Upon ad hoc, untestable hypoth- dom aid responsibility to present BOTH mono- 
eses by monophyleticists was clearly identified phyletic and polyphyltic interpretations. Each 
by means of the Structural/and Numerical Mu- conceptual framework is offered by proponents 
tations, Gene Mutations, Chromosome Number as an interpretation of possible relationships of 
and DNA Quantity, and Fossil Record Tests. 
Furthermore, no new traits come from gene mu- 
tations. 

Apparently the present is NOT the key to the 
past. Because of discernable gaps in breeding 
records between major kinds of animals, and 
because of gaps in the breeding records between 
major kinds of plants, the conclusion seems in- 
escapable that known living varieties of animals 
and plants are actually manifestations of a con- 
cept of “fixity of kinds.” And this conclusion is 
further strengthened upon consideration of the 
fossil record. 

All the empirical data available from breeding 
records and from over 100 years of research into 
the fossil record can be used to support the con- 
clusion that “fixity of kinds” exists today and has 
existed in the nast in contradistinction to all the 

major groups of animals and major groups of 
plants. 

In a word, this paper is a call for immediate re- 
examination of all data from genetics, compara- 
tive anatomy, comparative embryology, rudimen- 
tary organs, blood and protein analyses, and the 
fossil record from the polyphyletic viewpoint. 
Also, this paper is a call for immediate introduc- 
tion of polyphyletic interpretations into new text- 
book material, along side of the long dominant 
monophyletic interpretations, at all levels of 
American educational efforts. 

If such a two-way treatment of polyphyletic 
along with monophyletic interpretation of possi- 
ble relationships of major groups of animals and 
major groups of plants is practiced by textbook 
authors, and if such is followed by teachers and 
professors, then selected indoctrination of an- 

“trees” drawn by proponents of the monophyletic other generation of bright, independently think- 
viewpoint. ing students regarding phylogeny might be 

Therefore, the following diagram, presented avoided. 
under the heading of “Explanation and Simplic- 
ity,” seems most worthy of consideration as a 
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