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 CHAPTER I
THE PROBLEM
| Introduction

Since the beginning of the Church Age, the field of Biblical
Apologetics has been the battleground for many acrimonious words and
hasty conclusions and the scene of many misunderstandings.

Since the advent of the popular exposition of the organic evolu-
tionary hypothesis with Charles Darwin in 1859, many things, based
upcen a false understanding of the Scriptures or upon & false under-
standing of scientific evidence, have been sesid and many accusations
made on both sides of the argument. This study has been undertaken to
sort frem the tons of discussion which have been put forth the few
pounds which can be considered truth, and to try to evaluate the dross

of unsubstantiated human opinions,.

The Problem Presented and Defined

The Exigtence of the Problem. Before it is possible to examine

any ‘problgm it is neéessary to determine whether or not a problem
exists in actuality or merely apparently. It was necessary, therefore,
to determine vhgthgr there was an actual disagreement concerning evo-
lution between the Christian Scriptures and the teachings of present-
day scientists., If such a disagreement were merely apparent, and not
real, then there ‘would be no justificétioﬁ‘fér & Stuﬁy such as this

except to show the essential unity of both sides of the argumant. Ir,
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to the .contrary, “the disagreement were found to be actual, it would be
necessary to determine exactly where the disagreement lay and to de~
termine the exact problem involved. This was done by examining first
the basic teachings of the Sceriptures concerning inheritance, and then
examining the basic teachings of modern scientists concerning inherit-
ance. The agreements and the differences were then noted and it became
apparent what the actual problem was.

Definition of Species. Before any examination into inheritance
could be profitebly undertsken, it was necessary to define the bio-
logical term "species.” The term has hed many definitions since its
original use, and has also been used by other sciences to mean altow
gether different things. This definition shall be limited to the bio=
logicsl use of the term.

In the classification of living creastures according to the come
mon scientific classification, species is the lowest elassifiéation.
This system, beginning with the lowest group and continnigg in agcend-
ing order is: Species, Genus, Family, Order, Class, Phylum, Kingdomel
Thus, it is essential to define this grouping an& to agrea'in the out-
set just what a "species" is.. |

Darwin did nstkpropsse a gtricﬁ d&fiﬁiticn of the term but left
it to the ability of the nafnralist to elasaify'indivi&ﬁals,'mainly on
the basis of hﬁhits, appesrances, émd construhtion;z | .
Patierson anﬁ‘siene define specieskas foliows:

In sexusl forms, a species éonsists of the members of
a population, or group of populations which can ex=
change genes freely with each other, but whiech can ex-

change genes with members of no other form (or popula-
tion) sufficiently to lose their separate genetic

jdentity.3
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This definition appears to be quite standard in modern scientific lite
erature. Dobzhansky uses the phrase; "physiologically incapable of

interbreeding” in his definition, which is almost too inflexible for

present day usage as shown in Chapter IVJA

Other scientists, such as Montgomery, assume the factuality of
the evolutionary process en toto and define species as a "mental sec=
tion of a line of evolution® but for the purpose of this paper such a
definition is begging the question and could not be used.’

In this study the writer used the definition given above from

Patterson and Stone as a working definition of "species.”
A Scriptursl Statement Concerning Inheritsnce. The basic state-

ment concerning inheritance is found in the account of creation, Gen- -
esis 1:11-12, 20-25.

And God said, Let the earth put forth grass, herbs
yielding seed, and fruit-trees bearing fruit after
their kind, wherein is the seed thereof, upon the earth:
and it was so. And the earth brought forth grass,
herbs yielding seed after their kind, and itrees bearing
fruit, wherein is the seed thereof, after their kind:
and God saw that it was good.

And God said, Let the waters swarm with swarms of
living creatures, and let birds fly sbove the earth im
the open firmement of heaven. And God created the
great sea-monsters, and every living creature thal
moveth, wherewith the waters swarmed, after their kind,
and every winged bird after its kind: and God saw that
it was good. And God blessed them, saying, be fruitful,
and multiply on the earth, And there was evening and
there was morning, a fifth day.

And God said, Let the earth bring forth living
creatures after their kind, cattle, and creeping things,
and beasts of the earth after their kind: and it was
so. And God made the beasts of the earth after their
kind, and the cattle after their kind, and every
thing that creepeth wpon ghe ground after its kind:
and God saw that it was good. ‘
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Before gaiag,ﬁfurth@r into the examination of the exsel wesning
of these references it may be observed thal the language of the Serip-
tures is not seientific; rather, it is popular. By the same token,
the language does not have to do with causes, but rather with appesr-
BNCES .
If the language of the Scriptures had been scientific, it would
have bsen wriﬁﬁan much differently. Idkewise, it would have been im-
posgible to prepare a timeless Scripture im tﬁa,ﬁated language of sci-
ence, Thig does not infer that the language of the Scriptures is ine
accurate or incorrect but only that it is not always intended %o con-
vey technical informstion but only the basic ideas in certain nopwre-
ligious fields such as biclogy.
| The lenguage is also phenomenal since it r@férs 1o appearances
rather than csuses, LEven today we refer to sunset and sunrise though
we are well aware that it is the rotabion of the esrth which causes
-%he céming of light and darkness rather than the movement of the sun.
The "appearence® to us, however, ig of rising and setting end such is
the language that we commonly use. Another illﬂstratian gppears in
Teaiah 11312 where the phrase "ihe four cormers of the earth" is used.
Though it may be true that the esrth does not have coruners, we are so
uged to &iviéimg tﬁings iﬁts q&aﬁraﬁts that we still use that phrase
and similar phrases in our modern language. Ve should recognize that
there will be many phrases in the Scriptures which are to be inter-
preted similarly. |
Te vreturn to the text quoted above, it is evidently not neceg=
sary to interpret the &criptural word "kind® by the modern biological

term Pgpecies.? First, as above gtated, the language of Scripture has



to do with sppearances. As defined sbove, "species® is not a term re-
ferring to sappearances but referring to relstionships. The Hebrew
word itself which is here translated "kind"® has its rcol in the
thought of "form® or "shape®, and does not limit itself to any bio-
logical grouping which often requires a breeding experiment to meke a
correct determination.

"Kind® may rvefer to the biological “gpecies® but the nature of
the Scriptures does not require such an interpretation.

The second observation concerning the teachings of the Bible on
thig subject has to do with relationships. 411 plants are spoken of
as having their beginning at approximately‘the same time.” Even in
their beginnings they are separated into groups, i1.e., grass, herbs,
and trees. That there are groups within these groupings is very pos-
sible and the exact definition of the term "kind" in this respect is
not stated. The apparent ﬁhing, however, is that they were not de-
scended from eachéether but that they had parallel origins by creation
and +that +they propegste "after their kind", implying thai there is a
prearranged, consistent yaﬁtern of descent from those crested "kinds'
which is basically stable. |

The same observation holds true concerning the sea and sky cres-
tureg and the beasté, céttle, and ihg cieeping things. The problen éf
whethar or not there could, or would, be varistions within this basic-
ally stable family-tree was not mentiom@d The limitations of Biblical
language mentioned above precludes the necess;ty of &ealing with tﬂis

problem.

Thus, the Seriptural account inslsts on at least tne fcllowing.



O

In the beginning God created the inorgenic universe upon which, by a
divineAm@thod of His own choosing, He created various kinds of plants
and animals which He ordained were to reproduce after their own kind
in a relatively stable pattern of descent.

A Statement of Evolutionists Concerming

have been very advantageous to this study if one statement concerning

Inheritance. It would

evolution and inhgritanee, which all evolutionists would agree to as
accurate and complete, could have been found. In the investigation of
modern evoluﬁidnary literature, however, it was found that evelution-
ists become as polemical concerning facets of the theory as do theo-
logians concerning verious doctrinal interpretations. | |

As a starting point, the following quotation from Ons‘who is a
ecrsationist rather than an avolutlonlst was givens

..owhen a biclogist mantions the doctrine of
evolution without sny qualifications he usually
means Charles Darwin's conception of evolution,
which amounts to this: A&ll1 species of ©plants
and animals now in the world, ineluding man,
have arisen by a series of changes which are pre-
dominantly in the direction of increased elze
and complexity since the original germ of life
is supposed to have been minute and extremely
simple. This development is thought to be stim-
ulated by natural forces which can be studied at
the present time.”

Evolution, broadly speaking, is considered by most of its pro-
ponents to include other than biological phenomena. Julian Huxley in-
cluded several phases in his dissertation on the general subjects:
first, the cosmological phase which gave rise to the inanimate uni~
verse; second, the biological phsse which began with the first germ
of 1life as it was developed in the former phase and has developed to

the present time; +third, the human or psycho~-gocial phase which imtro-
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duces collective experience and purpose into the evolutionary proce-
éure.lo Hig second phase, which was the subject of this study, he
elaborated on thus:
Evolutionary transformation im this sector is
brought about by the wholly new method of natural
selection, which was not aveilable during the thou-

sands of millions of years before the emergence of
living substance.

* » L * L4 » » » . » ° L3 * L . - * - L L - » ] * L4 @ *

At first sight the biological sector seems full of
purpose. Organisms are built as if purposefully de-
signed, and work as if in purposeful pursuit of a con-
scious aim. But the truth lies in those two words
fas if," As the genius of Darwin showed, the purpose
is only an spparent omne.

Goldschmidt and other geneticists have separated evolﬁtion into
the two categories of microevolution and macroevolution; the former
being the minmute changes and devalopments within rather narrow bio~
logical limits, or otherwise defined by Dobzhansky as the svolutionary
processes observable within the span of a hﬁman lifetime; and the lat-
ter being the organic evolution of the speciegron a geological scale.
As mentioned above, however, when the term evolution ié used, it ine
cludes microevolution only as a part of the macroevolution priﬁciple.‘

Ther&4are other concepts of evolution which have been intro-
duced where religion and‘science have met, inclﬁding various forms Sf
theigtic evolution.lz Some of tﬁese propese that evoiutioh is the
modus operandi by which God created the various forms of life; others
that God performed various acts of creation at steps along the way but
that the major part of the d@velopment was taken care of by ofgania
evolution; still others try to instill spiritual life into the theory
of evolution (such as Bergson, i. du Nouy, and Julien Huxley) using
such phrases as Divipe Spirit and Universal Mind to create a religion
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of evolution, These, however, need not enter the picture too promi-
nently as they have based their ideas upon the results of scientists
in their examination of the basic evolutionary hypothesis. If this
hypothesis were shown unsound,the various theistic evolutionary theo-
ries would be automatically shown to be unsound.

It must be admitted that present-day Neo-Darwinisns and Neo-la-
marckians do not agree sny more than the original proponents of these
major evolutionary theories did., It is also to be noted that geneti-
cists are in violent disagreement concerning some of the minor facels
of the theory, but they all seem to return to the affirmastion that
there is an organic relationghip linking all living creatures by a com-
mon ancestry. '

Thus, the quotation given above, that "all species of plants
and animals now in the world...have arisen by a series of changes from
one or a few very simple forms," seems to embody as accurately as pos-
sible the modern basic evolutionsry comcepts of inheritance,

Bagsic Polnts
Idess. The Scriptural and evolutionsry principles have several polnts

of agreement between them, It must not be supposed, or taught, that
the two are so far spart as to have nothing in common from which ‘the
two could be examined.

First,,th& Scriptural and evolutionmary statements both teach
and depend upon the consistency of physical and biological law. They
both eadmit the existence of inherent lsws acting within the universe,
including the fields of blology and genetics, which govern all motion
and phenomens, including the operation of life on earth, both plant
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and animal, They also agree that these laws have been in operation
from the beginning snd that the beginnings of life took place under
the same laws as are in operation today. Thé conditions may not have
been the same, but the basic laws remain essentially unchanged.

Second, it is generally recognized that both plants and animals
fall into classes and/or groups, and that individuals do raproduce
quite consistentls' after thair own kind. It 13 also racognized that
there are some exceptions to this rule which do appear at various times
with greater or less:r frequency depending upon many known and unknqwn
varisbles. | o

While this latter fact plays a major part in the avolutxomary
theories of meny scientists, it is almost mﬁglected in the Scriptures.
There are Scriptural references to vaeriations, however, 3uch as ia
Christ's parsble of the wheat which g:wes recognition to the fact ti:mt
some wheat apparently under tha identieal enwircnmﬁnt was able ta
produce more than other wheat. In this instance some bore thirtyfeld
some bore sixtyfold, and some bore an hundredfol&.13 This is an ex~
ception to the rule of identical inheritance and therefore shows a var=-
iation., Other instances of unusual growths, such as the barren fig
tree, can alsc be found in the Scriptures.14

Third, there is, behind what we do kncw sbout the processes of
life snd inhﬁritance, mucb‘that we Q_ not know sbout them; and there
is no true assurance thal we shall ever know all that there is te knaw
about them. A racent writer, diseussing the fundamsntal qnsstions in
science, was forced to make this cogent statemmntz

And mystery, although science contimuously crowds it
back, stubbornly and beautifully remains at the core.
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Necessarily, it confronts writers on fundamental ques-
tions at every turn.1?

The Scriptures do not tell all there is to know about the processes of
jnheritance, and science has been unable to determine even many of the
more basic facts about the processes. Humility in the face of an ﬁn—y
known is a tralt common to both the evolutionists and those who follow
more literally the Seriptural account if they are truly honest.

Besic Points of Difference between Scriptural and Evolutiopary
Ideas. In spite of the agreements between the two thoughts which were
mentioned above, there are some very obvious and difficult differences
between them,

First, the most obvious difference is the problem of the limits
of irheritance, As stated above, the Scripﬁural'statem&nt calls for
the original creation, by God, of all the basic kinds of living things
which then reproduce and populate according to the laws of iphéritance.
Evolutionists insist that every kind of life is a transitory step be-
tween some sncestoral form which was different from the present form,
and a new form which shall aiso be different from the present form and
shall at some future time descend from this preseht form, Thus, every
kind of 1life is related to every other kind of life by sncestral’ re-
lationsghip.

Second, more difficult than the first difference, is the theis-
tic problem, or the problem of causes. It is a problem to determine
whether life itself and its verious forms is existent om earth because
of the purposeful actions of God, or whether one of thé inherent laws
of +the material universe has caused,through a series of accidents,the

existence and diversity of life here on earth.
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As has been previously stated, there are those whe claim 1o be
theistic evolutionists who will not admit this to be an essential
point of difference. For these we must withheld judgment. Neverthe
less, as has been shown in chepter two, for the majority of persons
it is s very definite part of the actual conflict between the Scrip-
tures and the evaimiioa&wyrtiésry' \ ; |
A M Statement of the Problem and the Purpose of this Study.

The problem ﬁhieh~$aa‘disGGV@red aska regult of the precesding ansgl-

ysis may be condensed ss follows: Does there exist a set of anee txal’

divisions separsting each kind of life from every other kimd of life,
or is life so unitary that sueh divisions are ultimstely impossible?

On the basis of corollaries to this problem it was deterain-
ed that the problems of Scriptural authority would be supported if such
divigions would be found and would be impugmed if they were not found.
hikewisa,tha existence of the God of Crsation as revealed in the Scrip-
tures would be su@parteé if such divisions were found but would be sub-
ject to doubt if such divisions were mot found.

Thus, the purpose of the study was to deterwine first, the - an=~
vswar to the problem; and second, %o establish thereby the above-men~

tioned corollaries,
The Need for an Analysis of the ?febl&ﬁ and Ewaluatiom of the Evidence

When evolution is mentloned te many =a
present-day newspsper reader, he suspects that
it is & debatable theory and that it may be o=
verthrown in another six months. This is not
true, BEvolution is here %o stay. There is mo
more chance that it will be disproved or abane
doned by scientists then there is that sone
day we may believe the eﬁgth to be diske
gsheped rather than spherical.
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This quotation, taken from a college text in Industrial Psy-
chology, is typical of the extremes to which many evolutionists will
go in their assumptions of the truth of the theory as a whole.
Professor lindsey freely makes the following bold statement:
Species were generally regarded as constant
and their origin was sttributed by every
culture to the special creative actionef an
ommipotent being, a process no longer accep-
ted by sciemtists....It (evolution) "is no
longer a theory, but an adequately demonsire-
ted process.™ ‘
In addition to what these authors have actually said in these state-
ments, the reader is led to believe that the total theory of organic
evolution in all of its multitudinous aspects has been so thoroughly
proven that no further examination is mneeded, It was also implied
that the philosophical syatéms of materialism and mechanism which so of-
ten accompany the theory of evolution are now likewise egtablighed a8
the true philosophy of the wmiverse.
fundamentsl OShristians

On the other side of the ledger, some
“ have been guilty of propounding statements which are just as far reach-
ing and which often resort to ®name calling® rather than the presenta-
tion of evidence, The following example from Robert Patterson may

serve as an examples

On the authority, then, of Mr. Darwin himself,
we unhesitatingly receive his theory as one
illuminated by profound ignorance of the sub~
ject---a game of blind-man's buff---the blind
proposing to lead the blimd. Is that science?
Belief of any theory devised by such acknowl=-
edged ignorsnce is the basest superstition.
This confessed ignorance of facts and
principles, far from producing modesty and pa-
tience in building the theory, is followed
up shamelessly by the most intolerable pre-
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sumption in assuming facts which never had an
existance, and in asserting dodkful principles
without the shadow of procf....*"
Although this situation is probably normal, it is not desirable.
For the sake of truth ome should seek to evaluate that which is fact,
and, on the basis of the facts and the evidences, determine as acCu-
rately as possible that which is true. In addition to the overstate«
ments made on both sides of the problem the confusion of the problem
itself is presented to the mnds of the coming gemerations.
jnothér reason for the need of an evasluation of the problem is
the philosophicsl one. Much, if not most, of the evnlutionary litera-
ture found in present-day popular magazines amd wtaxtbooks is basical~
1y materialistic, if not atheistic, and hence, militates against the
religious training of those who read it, Since religion and morals
are strongly related, and since the bases of the moral standards upon .
which our present civilization is based sre obtainmed from historical
Christianity, this materialistic and mechanistic propoganda can only
have destructive effects upon civilization as a whole, if allowed to
continue unchecked anﬁ‘unexamiae&.lg
Julian Huxley has made a valiant attempt to reinstate enm ethi-
cal principle into a philosophy of life based upon evolution which he
summed up by sayings “anything which regstricts or frustrates develop=
ment is wrong. It is 2 morality of evolutiomary éirectiom.“ze He
would thus plent the seeds of a'ne& religioﬁ*which he would call Evo-
lutionary Humsnism to supplement all prsgént rEIigiens.ZI
An ethic won s shifting basis is contrary to the ethical na-
ture of mankind;‘ A basic postulate of human ﬁhinﬁing and reasoning is
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this, that there must be something basic and firm upon which to build
or the entire structure is questionable., An ethic based upon the de-
sirability of change, regaﬁdless of the direction of the change, would

be an open door to chaos.

In +the religious realm the primary problem which is presented
by this present conflict between evolutionary thought and the Secrip-
tural account is the challenge to the basic authority of the Scripture.

The Christian church, from its inception,bhas been founded upon

the Scriptures as its final authority.

We believe that the Holy Bible, Old and New
Testaments, is the word of God; that it re-
veals the only true way to our salvation;
that every true Christian is bound to scknowle
edge and receive it by the help of the Spirit
of God as thszgnly rule and guide im faith
and practice,

Any challenge to the accuracy of the Scriptures is, ipso facto,
a challenge to its authority, and thus a challenge to the value of
the Christian church. The need of a vigorous exsmination of the probe

lem,both by science and by the church,is therefore essential from both

a religious and e social standpoint,
Modern science had ite birth in the Renaissance and its pro-

gress has gone hand in hand with the progress of evangelical Christ-

1andty 22

It is coming to be more and more clearly
gseen that true science and true religion can-
not possibly be contradictory the one to the
other, and that such hostility as has existed
has been due to imperfection in the ome or
the other or both, or imperfect understanding
of each by the other, As science becomes more
complete and religion as doctrine anmd life
becomes more perfectly accordant with the na-
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ture and will of God, we may expect that all
1

geeming 1352 of harmony between the two wi
disappear.

Self-imposed Limitations in Thig Treatment of the Problem

No gtudy of a problem such as this could hope to be exhaustive
or even complete., By the same token, it was dimposgible to attempt a
polemical refutation of any theory or ides or to Borovelany other idea.
The svailable evidence was not sufficient to permit such an attempt to
be successful. Therefore,it was advisable and even mecessary to impose
srbitrary limits to this study snd to attempt to be thorough and sound
within those limits.

Firgt, it was necessary to limit this examination to the field
of genetics, There are large and profitable areas of study concerning
evolution in the fields of geology, paleontology, embryclogy, rbicchen-
istry, comparative anstomy, and many others, but since they are sll
dependent upon the natural laws existing within the field of genetica,

pheritance, for their application to this problem, it was felt

|20

or
necessary to sliminate i&@m,frﬁm the present discussion except as they
might £it into a discussion of genetics proper.

Second, it was necessary to deal more with principles and methe
ods than with specific examples and masses of statistical data. Suf-
ficient specific studies were given in the process of the examination

to gerve as illustrsbtions of +the principles under discussion, but

there was no pretense that one example should prove a case. It was

oot
fund
o

agserted, however, that the principles discussed wers genelieca
sourd and were based vpon sufficient experimental evidence to make

them, in the very least, highly probsble principles.
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most of +the modern geneticists are inclined to do, but also the pro-
cesges of stability which, in many cases, far overpower the processes
of change in the strength of their influence upon the organism or upon

the gpecies,

There were some special cases which were considered to be of
sufficient importance to merit special attention. These were treated

in a special chapter following the basic discussion.

Thege various evidences were then collected and evalusted and
their application to +the problem noted in order to answer the basic

question of this study and solve the problem of this paper.



CHAPTER 1II
EVOLUTIONRARY HISTORY ARD PHITOSCPHY
Introduction

Every idea has a history. Without an understanding of the hige
tory of any bagic idea it is difficult to come to an evaluation and
complete understanding of the idea.

Iikewise, since the subjective élement cannot be entirely di-
vorced from any science or any study, it is necessary to see the phil-
osophical connections of every idea. No idea can stand alone., It
always comes in company with other ideas,which are linked together
through a philosophy. These rélationships are also important to an
undergtanding of the idea. |

The purpose of this chapter was to examine the history of the
ides of organic evolution taking specisal note of its philosophical con=
nections. This will enable ome to evaluate the philosophical conclue

sions which scientists are wont to mazke based uvpon their  scientific

datae
Appesrance in Ancient and Medieval Philosophies

As far ass the idea cen be traced, the organic evolutionary
hypothesis seems to have begun with Anaximender (611-547 B.C.) who

wag of +the early Ionian school of Greek philosophers.zﬁ

Hs writings
have essentially been lost except as they survive in the writings of

26
later philosophers by quotation.
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YEmpedocles has been called the father of evolution because he

first advanced hypotheses to account for the gradusl development of
different kinds of orgenisms. (490-430 B.C.)?’ His philosophy ine
cluded a belief in the independent existence of organs which combined

arbitrarily to form creatures and which would be separsted sgain to

be reshuffled.<C

In spite of the untensble portions of his
ideas, Empedocles deals in a primitive way
with the logical principles of evolution, in-
cluding the gradual development of existing
species, and need for adaptation, competi-
tion among organisms, and the extinction of
less perfect creastures which accompan%gs the
persistence of those fitted for life,

Democritus (460-357 B.C.) of the Atomistic school is also
credited with holding to doctrines similar to basic evolutionary con=
cepts. He made all existence to be quantitative, rather than gual-

jtative as had some of his predecessors; he thought that all things

were made of small, unchangeable units of active matter.sg

Democritus &d not aclmowledge the presence of

design in nature, but he admitted that of law.
He believed strictly in secondary,or physical

causes, but not in & primary immaterial cause.
life, consciousness, thought were, according

to him, derived from the finest aloms.... De=

mocritus boldly applied his theory to the

gods themselves, whom he affirmed to be aggre-
gates of atoms, only mightier snd more power-

ful then men. The ethics of Democritus set

happiness as the aim....The physical philoso-

phy of Democritus was uade the base of the gys=
tem of Epicurus, who reagid upon it a struc=-

ture of ethical doctrine.

His philosophy was both materislistic and mechanistic and be-
cause of his lack of faith in senses and thought involves a strong

latent skepticism.
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Though many evolutionists ignore these early (Greeks mentioned
above , when surveying the philoséphicél history of the theory, nearly
all evolutionists return to Eristetle (384=322 B.C.). Eié ladder of
existence which places pure potentiality (Prime Matter) at the bottom
and pure actuality (The Ultimste, or God) at the top, and all other
things composed of a mixture of potentiality and actuality ::between
in @& hderarchical order, can be geen to be a possible portent of the
idea of the phylogenetic sequence of life.32 A guotation from his
writings will show that in actuality he did hold to a form of evolu-
tions:
Wherefore, it is not only possible that all
things may spring from non-individuality(as
matter) by accident, but it is likewise true
that all things take their generation from &
previous individuality, I speak of what isan
existence in potentislity taking its genera=-
tion from a nonentity in action. (The leta=
physics == Book II Chapter 2)33
Theophrastus (375-288 B.C.) took the doctrines of Aristotle
and developed them more fully in his favorite field, that of Biology.
Another who was somewhat Aristotelien is Galem (131-200 A.D.)
the anatomist and physician. IHe furthef advanced the idea of obser=
vation but did not apply the results of his observations very thor-
oughly in his medical prescriptions.3A He is generslly classed with
the eclectic school of ancient philosophy because of his tendeﬁoieé‘
toward skepﬁicism.gs
Most evolutionists seem to claim Auguétinek(BSB—ABG 4.0.) as
being in their rank along with many other early Chris%ian theologians.
During this period it is significant that sev-

eral of the church fathers expressed ideas
of organic evolution even though the trend of
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ecclesiastical thought led nore readily into

other lines of ressoning....Gregory..., Basil,

eey Augustine..,. and St, Thomas Aguinas ex=

pressed belief in the symbolic nature of the

Biblical story of creation and in their come

ments made statementnglaarly related to the

concept of evolution,

Though, at a casual glance, it might appear that Augustine
implies an evolutionary scheme of life, actually, %he teaches that
brute matter is endowed with the germ or seed-force needed to develop
it into a determinate species, and that there are as meny seed-forces
esoinsown from the beginning in matter as there are to be species of ‘
things; nowhere does he teach that a species develops outwardly into
another species.”37 There is a basic difference between this and
evolution.

Other philosophers, following in the Aristotelian line, held
to basic philosophies which would be friendly to the theory of or-
ganic evolution from this time.until the sixteenth century saw the
rise of science again, bui there were no new developments during this
period of time which are worthy of note.

This brief survey of the history of the evolutionary idea in
philosophy and science reveals that, with but few exceptions, the
doctrine was linked with materialism and mechanism and usuelly an ine
herent skepticism was present. This is also true of those who follow-
ed in the medieval periocd. Those who were kn&wn for evolutionary tep~
dencies based kthair, physical philosophy wupon Aristotle and added
thoughts from here and there in the writings of the other ancient

philosophers, but did very little original thinking.
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Higtory of the Evolutionery Theory During the Sixteenth,
Seventeenth and Eighteenth Centuries

As the work of the scientists of the sixteenth century pro-
gressed, the methods of organized observation and collation were lme
proved and the tools of science were developed. Leaders in this pro-
gress included: Vesalius (1514-1564) in anatomy, Harvey (1578-1657)
in physiology, Hooke (1635-1703) and leeuwenhoeck (1632-1723) in mi-
crascapy.38

It is questionsble whether either of the first two men just
mentionsd could be accurately classed eilher as evolutionisis or as

creationists. Their work was in the field of observation rather

than interpretation., Hooke was a pioneer evolutionist, but in this

leeuwenhoeck would probably have disagreed with him.39

The contribution of Francis Bacon (1561~1626) is in the ergan-
ization of the inductive method of study rather than in any particu-
lar connection with the evolutionary thaory.éc

It is leibnitz (1646-1716), the inventor of the Calculus, who,r

in his monadology, re-enters the philosophical realm combining the
thoughts of the skeptical atomists with the ladder of Eristotle,él

He believed in a chain of being, and that the
different classes of animaels are so closely
united that there are no gaps between them,
He also suggested +that by means of great
changes of habitat 'even _the species of an=
imals are often changed;!

Buffon (1707-1788) was greatly influenced by leibnitz' views
concerning evolution., He was nol an investigator, nor even an observer
but rather a compiler and popularizer of scientific matters. His pop-

uler treatises have multitudinous side references inm them referring Lo
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his belief in the mutability of species and the evolution of ]1f¢.é

Trasmus Darwin (1731-1802) followed the course of Buffon in

insisting that 21l animels were derived from a single "Filament® and

that wuse, disuse, climate, sexual selection, ete., sll influenced the
b

change from gpecisse to species, His distinction was gained primare
45

ily as a physicliogist and poeil,
Jean Beptiste Lemarck {1744-1229) was vperhaps the first truly

sdventurous evolutionist and deserves the titls of the Wirue founder
i &

of avaiatiaﬁﬁ,ﬁﬁ Though sent to school to enter the clergy, he pre-
ferred the army and was sctive in that work until he was found phys-
ically wnfit., He then digregsed into the field of medicine and fi-
nally botany where hs worked for meny yeares. In 1794 he turned to the
study of invertebrats animals and after six yesrs in this study pre-
pared his theory of evolution. As firet published (1209) his theory
was expressed in two laws.

1. In every .enimal which has not exceeded the
term of its development, the more frequent and
sustained use of any organ graduslly strengthe
ens this organ,...while the constant lack of
use of such an organ imperceptibly weakens
it, causing it to become reduced...and end in
its ﬁi&ﬂ?p@&?ﬁﬂﬂm‘

2.+ Ewverything whzch nature has caused individ-
vals to acguire or lose by the influsnce of
the cxrcumstaﬁcas to which their race may be
for a long time exposed, and comsequently by
the influence of the predominant use of such
an organ, or by that of the constant lsck of
uge of such part, it preserves by heredity anrd
passes on to the new individuals which descend
from it, provided that the changes thus  ac-
gulred are common to both sexes or to those
which have given origin to these new individ-

uals,

leter he added the idea +that necessily in the orgenism gives
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rige to new organs. He presented other corollaries:to these theories
which modify them somewhat, but the essential belief in the inherie
tance of acquired chsracteristics remains.

The next +three persons who should be mentioned are not
biologists, but their writings in their respective fields have ine
fluenced the development of the evolutionary hypothesis.

Thomas Robert Melthus (1766-1834) was an English economist.
His training came in Cambridge where he worked diligently in the
physical sciences but with growing interest in gocial problems. In
1798 he published the Essay of _the Primciple of Populstion as it
Affects ithe Future Improvement of Society &noaymously¢@8 In this
thesis he argues that the tendenmcy of population is to increase in a
geometric ratio while the tendency of subgistence is only to increase
in arithmetic progression; thus, population tends to outgrow subsis~-
tence. 4 logical conclusion dr&wnk from his concept which was pro-
pounded by some of his followers, though not by himself, is that vice
and erime are necessary to maintain the balance between population
and subsist&mca.Ag |

Sir Charles Lyell (1797-1875) was a geologist. His three=vole
ume work, Principles of Geology, finished in 1833, propounded the
principle of uniformism in geology as opposed to Catastrophism. This
principle affirmed that the geological changes which have taken place
in prehistoric times were caused by the seme laws which are active on
the earth st the present timﬁ.gg

Robert Chambers (1802-1871) a Scotch publisher and author,

also enters the picture through his treatise, Vestiges of the Ngtural
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Higtory of Creation which he had published anonymously in 1844.
Chambers was nol a scientist im any field, but did research on many
litersry, biographical, historical and natural history subjects. The
results of his research were published in innumerable papers and
books of which ihe one mentioned above is the best known, It is an
exposition of development in the natural world, and it prepared the
public for reception of some of the theories concerning development
which follcwaé.ﬁl
Thus, the revival of literature, science aadkiﬁdapendent ine
vestigation have each added to the development of the organic evolu=
tionary theories which have been propounded. No one man, nor any
cooperating group of men, is responsible. It is important to remeuber,
howevér, that these men mentioned are not the only scientists of the
period, nor are they im éll cases the most brilliant,nor the most
thorough in their work, These have been mentionmed for the one pur-
pose of showing some of the progress and development of the theory

of organic evolution as it has taken place prior to the time of

Charles Darwin.

Darwin and the Darwinlans

Cherles Darwin. Charles Darwin (1809-1882) was the grandson
of Fressmus Darwin, mentioned sbove, and was born in the same year
that Lamerck published hig theory of evolution.

' His early training was in the public schools at Shrewsbury,
England, followed by two sessions at Edinburgh and then at Christ Col-

lege, Cambridge. His training for the clergy, and his personal inter-
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est in nabtural history enabled him to join the scientific expeditien
on H. . S. Beagle (1831-1836), during which time he worked diligently
in the examination and collection of both flora and fauna wherever

52

the wvoyage permitted. Be wes e man of intense curiosity and had
trained himself thoroughly to make accurate observations and orderly
gollections, |

After his return to England he busied himself with the colla-
tion and évaluatiem'éf<his work abaarﬁ ﬁhs B@agie and preparsd geve
eral dissertations upon various scientific subjects suggested to him
while traveling, as w&li as his well-known Journal of &agagrﬁheﬁ.ﬁz

Buringkthis period of time, between his return and 1844, he
theoroughly read the works by Eﬁeﬁl and Malthus, mentioned above,
Aoplying the prinéiyi@& suggested by them ta‘the field of bioclogy,
and applying alseo ﬁisk¢ﬁn(ebservatiaaa and discoveries, he began in
184/ +to prepare his Origin of Species in which he planned to present
his theories of natural selectiom. In‘1$58, however , before it was
completed, he received from Alfred B. Wallace (1822-1913) & well~

known English naturalist, =a manuscript containing precissly the same

P

theories which Darwin wés émba@yiﬂg in hie,hﬁék. This work by
Wallace was much briefer and much less complete than Derwin's Qrigin
of Species 2 |

_Darwin completed the book and presented both his work and the
work of Wallace before the iiﬁnaﬁnkﬁamiéty, July 1, 1858, 3ince Dare
win's work was the most complete, since he presentsd both the work of
" Wallsce and his own work, and since it was Derwin whe did the prin-
ciple work in defending and promoting it, the thesory of argaﬁiﬁ 8V 0w

lution beers Derwin's name rather {han +the nsme of Wallace or of
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gome of the others who worked on the ides and prepared the way for

both Wallsce and Darwin,

Darwin's theory, as he gave it, embodied the following prin-

ciples:

1. Overproductiofiess.
2. Struggle for eﬁistence....

3. Variation....Hereditary variastions are so
general that,...variation is the most invari-
able phenomenon in nature,

Le Significance of variastions....Veriations,
in short, may be ugeful, and by the same log-
ic, some may be indifferent and some a handi-
CapDe

5. The basis of survivaleees

6., Migration....the pressure of competition
may lead some individuals to migrate into ad-
jacent areas in which they are likely to find
new problems of adjustment.

7. Change of habits. The intensity of come
petition may also lead some individuals to
adopt new ways of life within the same area....

2, Progregsive evolution. Successive gener-
ations of this process were supposed by Dar-
win to lead to a progressive development of
the useful wvariations and so to wider ; wi-

der divergence from the parent species.

In 1871 Darwin extended his general theory, zs proposed in

Origin of Specieg,to man in his work entitled The Degcent of kan and

slection in Relatiop to Sex.’! It wes after the publication of this

work that +the resl oconfliet between the Biblical account and the

theories presented in his former work became known. The remsinder of

hig life was devoted to further research and the preparation of pa-

pers in defense of his theories.
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Darwinisns. In ‘the dgfena&f and exposition of his theory,
however, Charles Darwin was ' not &lanﬁ;y Several philosophers and
scientists thak up tbé i&%&s snd promobed them, esch adding their
own corollaries to the subjéct.f
Lyell, previcusly m@ntioﬁeé,‘beéam& 6&@ of the first support-
ers of the ?hsory as proposed by Darwin. He was a §@rsona1 friend of
Darwin ané‘realizeﬁ the inflﬁ@ﬁce that his~wri€iﬁgs‘had had upon the
conclusions of Darwin and WaS quick to suppert and promote them.
Ainother of the early supporters of ihe theory was Egr%a?t Spsn-
cor (1820-1903), well-known ag a philosopher and author.His Princiylas
of FPsychology was printed in 1855, before Darwin's cﬁlﬁf work,end was
based won an evelutionary principle. After Darwin uﬂvaiieﬁ hig theo-
ries in ﬁ%%@ilﬁ%§@ncer adopted them and expounded them in a philosoph-
ical setting rether than within the biological setting in which they

had been placed by y&rﬁ*n.zh& Sygtem of Synth@tic Philogophy, in ten

volumes (1860-1893), contained the major portion of his life's work,
s o 58 C o b i
Firgt Principles is his best kmnown work. It is the first volume of

hig Systenm of Synthetic *n&lawcmhy and embodies the basic theses and

ﬁrlﬁalpias upon which he hm;lt the rest of the geries.

ﬁg Spencer the ¥law of evolution™ was a universal 1@@ which
affected not only the biological orders but also all matter, space,
force, history, religion, sociology snd humen business, to mention &
few, It was the universal %rgamizing fa¢ﬁer for all things.

Spencer beging by sttempting valiantly to mediate belween the

"antagonisms of belief...between Religion and Science.®



On both sides of this great controversy,
then, truth must exist. An unbissed consider-
ation of its general aspects forces us to con-
clude that religion, everywhere present as a
weft running through’'the warp of human history,
expresses some eternal fact; while it i1s al-
most & truism to say of Science that it is an
organized mass of facts, ever growing, and ever
being more completely purified from errors.
And if both have bases in the reality of things,
then between them +there must be a fundamental
harmony. It is an incredible hypothesis that
there are two orders of ggnth, in absoclute
and everlasting oppositicn,

From thig start, he goes on to develop 2 system of malerisliasm
which believes in the real existence of the world but also believes
Wwe can know nothing but the existence of phenomena; we cannot know
the world itself. Iikewige, concerning religion, we canﬁot know any=
thing spiritual for what it is; we can only know the phenomena whidh
we experience., Hig philosophical p&inciple, therefore, ags is also
his religious principle, is ﬁgnosticism.él Put in brutally brief lan-
guage he would say that for science and religion to get together and
come close to truth, they must both admit that neither of them  know
anything and they neither of them gan know anything.éz |

Chronologically, the next Dsrwinian is Thomas Henry Huxley
(1825-1895) . He was an Pnglish naturalist and anatomist of exception-

al sbility. He served in his chosen field in various governmental po-

sitions.63
Huxley's gifts of exposition were as remark-
able as his powers of research, His scientif-
ic lectures, like his papers, were models of
clearness, as well as accuracy, and he wes
both cogent and eager inﬁzebat@, and fascinadl-
ing: in popular address. ‘

He wes convinced by +the arguments put forth in Origin of Spe-

cieg and threw his reputation and weight into the popular exposition
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of the evolutionsry theory both through literature (his book, Jan's
Place in Nature is considered outstanding) and from the lecture plate-
form. He was extremely snalytical in his thinking, and though he be-
lieved the evolutionary theory, he was able to recognize its -~ weak-
nesges

He pointed out the lack of evidence that any
group of animals has, by variation and se-
lective breeding, given rise to another group
in the least degree infertile with the first;
but he believed this objection might disap-
pesar gnder prolonged obgervation and exper
iment,

Philosophically, Huxley was =& materialist, as were several
other Darwinians who followed in the next few years. As s malteriale
ist, his explanations of all problems and phenomena'were based solely
upon matter and local motion, sense data supplying the only contact
between the person and the phenomena of the univarse.éé

Ernst Heeckel (1834~1919) also sided the progress of the
theory of evolution in the popular and sclentific 1life of the world
during the middle of the nineteenth ceﬁtury.év He was 2 German zo-
ologist and natural philosopher. His tralning was taken in medicine
and naturasl sciences at Berlin and Jenna. His writings in the field
of marine 1life are extensive and very excellent, His philosophical
writings were ingpired by Derwin's Origin of Species. In applying
Darwids theory in the field of morphology he formulated what hsaz been
called the "biogenetic 1&w“68 or the "recapitulation theory“éa in emw
bryology. This theory had previously been referred to by Von Baer,
Agassiz, and Fritz Muller but had nol been fully developed and pop-
ularized until Haeckel adopted it, In 1368 his History of Crestion

was published which is a popular exposition of the doctrine of evolu~



31
tion and has bad the widest cireculstion and has done more to popular-
ige Darwinism in Germany than any other book. Philosophically he was
a proponent of a materialistic monism based entirely upon organlc evo-
lution as the uwnifying principle of all 1ife.70

hugust Weismenn (1834-1914) is snother German zoologist. Gold-
schmidt refers to him as that "great morphologist, ecologist, and ex-
perimentalist...combined with a great analytical think&r...”7l His
greatest work was Studies in the Theory of Degcent in which he pub-
lighed his germ-plasma theory of inheritance. This was a direct chal=-
lenge to the "use-disuse® theory of lLemarck and in large part result-
ed in the overthrow of this latter theory. Though some of his conclu-
sions have been found faulty; considering the thimmess of the experi-
mental work and understanding which had existed previous to him, he
showed & keen understanding and drew some shrewd comclusionﬁ.?gﬁharleﬁ
Darwin, in writing the preface to the English translation of the work
mentioned sbove, wrotes WAt the present time there is hardly any
gquestion in biology of more importance than the nature snd cause of
veriability (in individuals)i’® His contributions to the subject of
inheritance were very great.

George Romsnes (1838-1894) is another writer of the period who
sponsored the evolutionary ides. Personally, he was & frienmd of
Charles Darwin and supported his ideas; philosophically, he was a
m&teri&liatvg with tendencieg toward kth@ism.7§

There were many other scientists and philosophers who suppori-
ed the evolutionary theory who have not been mentioned here., By the

seme token, there were many other scientists and philosopherspho were

just as talented and qualified,who did not support the theories of
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Darwin. ‘The issue was not one-gided, bub these have been listed to
provide the connection between the various philosophies and theories

which have existed concerning this subject.
Post~Darwinien Changes snd Adaptations of the Theory

Since the days of Darwin, even though the time has been short,
much research and speculation hes been done in the study of evolu-
tion. The study has branched out into every field of science and his-
tory including comparative anatomy, embryology, paleontology, phyai-
ology, biochemistry, biophysics, cytology, g@mtics, morphology, ge-
ology, etc.

Touis Pasteur (1822-1895) performed his research primerily in
the study of bacteria and ferm@nﬁa@ién‘ His training was all taken
in France, his native country, specializing in'qhemistry. He work
sparked the medical research by lister which led te antiseptic sur-
gery. They, through their research, gtruck a fatel blow to the con~
cepts of spontaneous gemeration,at least to ﬁhg'taachiag that . it
might be possible even teday.?é

- Hugo DeVries (1848-1935) made his principle contribution to
science in the field of genetics. He was & Duteh botanist and performe
ed research on the evening primrose and other plants to determine the
lsws of mutation and the extent of mutations in botany. He was quick
to &§§1y the title ¥apecies” to each of the mutations which he dis-
covered., (His use of the term is diff@r@ntkfram,ﬁh@ accepted use to-
day, and even different from the "taxonowic species” which was a come
mon term in hig day.)7’ His theory involved not just a series of wery

small steps which were selected naturally and collected to form a new
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species bub rather occasional very large sleps, by way of extreme mu~
tations,which would immediately begin a new spacies.78 He confirmed
the prior work of Gregor Mendel (though he was uneware of lendel's
labors) which was mentioned in the following chapter.

Very little new work has been done on the philosophy of evolu-
tion other tham to0 bring forward the concept of eilher Spencer or
Romsnes, to put a little more "meat® on it and to publish it again.
Perhaps the most outstanding philosophical work is Emergent Evolution
by C. L. lorgan (1852-1936).77 |

Geologist Marsh (1831-1899) made contributions in geology;
Louls Agassiz (1807-1273 and H. F. Osborn (1857-1915) msde definite
contributions in the field of ?alaontslagy.ge Thomas H. Morgan (1866~
1945) and his cowcrkers have done excellent work in the cytology of
inheritance and the study of genes and chromosomes. \

Perhaps the most sctive comtemporary evolutionist in the fisld
of gﬁn;tics is Theodotious Dobzhansky. His experimentation has been
done primarily with the fruit-fly (Drosophila) with special attention
to the chromosome configurations and relationships. IHis book,Genetics
and the Origin of Species, is used as & primary reference work in all
studies on this subject.gl
The most active philoscpher for the evolutionist is Julian

Huxley (1887 ) who until recently was the director-general of
UNESCO and author of Evolution, The Modern 8y§the§;~.az

Of these contemporaries there are many persuasions, Some be=
iieve in inheritance of numerous small changes sdding together to form

new species. Others believe, with DeVries, that evolution takes place
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through large steps. There are some who, because of greal problems in
the promotion of both of the two previous theories, hold to a reorgan-

marckian theory of the inheritance of acquired characteristics

ized
through natursl selection. Instead of the unity which was noted among
the Darwinians concerning the procssses Iinvolved, there is now an
extreme divergence to explain these processes,though there is an out-
stending unity wuvpon the basic principles of evolution. Because of
its influence in moderm education, it is being accepted as a fact by

many persons todsy without any examinstion or evaluation.
Summexy

Philogophical History. In anciemt history, the evolutionary i-
dea was carried in the philosophies of several of the Gresk philoso=-
phers. These men are nearly all known as materialists,because of their
lack of faith in any spiritual aviéanc&,aﬁﬁ also as. skeptics,becauge of
their lack of trust in the senses of man,

The scientific additions to the idea, which brought it to the
steanding of a hypothesis, began in the sixteenth century and are con-
tinuing te +the present day. Again we see the same philosophical cone
nections with materislism and skepticism. Some of the evolutionary
philosophers such as Spencer'ar@ agnostic and some would tend rather
to be atﬁaistic. There are a few who should be classed as deistic,
and thié undoubtedly ineludes some of those who b@liéve in the wvarious
forms of Theistic Evolution, Im all of these variatioms, however,

the theistis: are conspicuous by their absence.

The Iggort&ncé of Philosophy in the Fields of Science.ds stated

above, the philoscphical connections of the theory and ideas of evolu~
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tion, as they have existed through the centuries, have been basically
materialistic. This philesophy would, by its very nature, prejudice
the evolutionary philosophers, scientists and experimenters against
adnitting any evidence which was not materialistically derived or any
alternative explanation of the evidence which is based upon non-mas
terialistie prigozﬁles.

This statement is not mtem&ed to mpugn the ?nmesty of th@ eX~

perimenter. The subjective element must be admitted when dealing with
scientific conflicts or religious conflicts and alsc when  dealing
with conflicts belween science and reiigioﬂ.k |

In the Q&at‘twe generations, growth and change have been phe-
nomenal. Hethodeg of traﬁ&pert&timn have been completely revolutione
ized., Wethods of communication thought impossible as 1ittle as fifvy
years ago are now commonplace., The chang@ in the standerd of living
has been tremendous for tte pecplesg of tﬂ% Western World., Thls ghger-

vation of growth has, in the philosophical and popular mind, become g

principle of growth and many times in the scientific mind. has become

et
83

zlmost an obsession. In the min&g‘cf many men this  principle of
growth, which is observed in meny of the social, secientific and indus-
trial aspects of modern civilization, is read back into the natural
sgpects of the universe unconsciously.lt often becomes distasteful to
e person with the meterislistic bias to even consider the possibility
of mirmeulous inbervention im the regularity of nature or to consider

the pogsibility thet growth is not responsible for everything when it

ig responsible for so much, This distaste is shown in the following guow



tation from Julian Huxley:

There are only three pogsible alternatives as
regards the origin of living substance on
this earth. Either it was supernalurally cre-
ated; or it was brought to the earth from
some other place in the universe,...or it was
produced naturally out of less complicated
substances.

The first suggestion runs counter to the
whole of our scientific knowledge. Living
substance consists of the same matter as life-
less substance....To postulate a divine inter-
ference with these exchanges of matter and
energy at a particular moment in the earth's
history is both unnecegsary and 11logical. B4

It is the subjective element, rather than the objective evaluation of
evidence, which causes a scientist or a philosopher to refuse to cone
sider this pogsibility. )

This biss has been consgidered in %he examination and evaluation

of the scientific evidences and conclusions which have been collescted

in the study of this problem.



CHAPTER 11T
THE SCIERCE (OF GENBTICS
Introduction

As stated in the first chapter, one of the preparatory steps
to the study of evolution was to establish the validity of the science
of genetics in deasling with the evolutionary problem. It was also nec-
essary to determine the limits of the science of g&netics. This eval~
uation of genetics was presented quite briefly but with sufficient
thoroughness to demonstrate its importance and its suthority to speak

in the solving of the problem under examination.
Definition

Briefly stated, genetice is the science of inheritance., 4s
such, it has a close relationship with cytology, biochemistry, physie
ology, embryology, agriculture, horticulture, and many other branches
of knowledge., Genetics is both a pure science and an applied sciences
i.e., much of the research has to do with theorstical and hypotheti-
cal problems and spparently impractical conclusionsj;yet, at each step
comes added information which is of direct use to plant breeders,
cattie raisers, and others who work with either plants or animals.SS

As a science, genetics must deal with the following questionss
What is the mechanism of inheritance? What laws govern inheritance?
What is the relationship between the species? What is the process of

species improvement, and how can it be controlled?
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In angwering the first of these guestions the geneticist must

deal with the problem of how & single cell can multiply and differen-
tiate to become a complex individual and with the problem of how the

genes affect this development.
Degcription

Characteristics of individuals sare known to be influenced by
inheritance units known as "geneg . This is an arbitrary term to de-
fine an indefinite entity. No one is exactly sure what a gene isjbut
Jjust as in most other écience&, we know how it actg and thal is sufl-
ficient to enable us to use it and predict it.

From experimental evidence, discussed later, it has been deter-
mined that genes exist in pairs, known as alleles. Usually they are
dominant and recessive to each other, which means that the recessive -
allele is only allowed to act in the abssncé of its dominant sllele.
Bach individusl has two representatives for each allelic pair; ‘they
may both be dominant or both recessive or one of aach.g6 In sexual re-
production these two genes are, by the laws of chance, separated and
only one combines with the one gene from the other parent which enter
ed the combination under the laws of chance also, to give the new in-
dividusl its quota of two genes, one from each parent.87 These two
genes then influence their particular characteristic during the devel=-
opment of the infant individual according to the rules of dominance

or according to whichever rules apply to that particular allelic

88
ETroup.

The above paragraph refers only to the allelic palr which af-
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fects one characteristic. It must be remembered that there are thou~
sands of allelic pairs involved in seach process of £ertiliz&ti@ﬁ.
These sometimes go in groups and sometimes assort at random.

There are corollaries to this treatment of the genetic end fer-
tilization processes which were discussed in a later chapter ,but these

principles stated above will suffice for the present purpose.

History‘&md Developnent

Early Studies. There had been very little organized exsming

into the science of inheritance until the time of Darwin, and even then,
the examinations were more from the standpoint of collecting specimens
than with truly organized research which would ensble the examiner to
have an inaight into the mechanics of inheritance.

Mendel, Cregor lendel (1822-1884) was en éﬁstrian of a middle-
class femily. While apparently not rich, the family sent several of
their children through the public school. His esrly education was 80

&9
successful that he was later sent to the gymmasium at Troppau. ’

it Troppau one of the teachers was an
Avgustinian, and it is surmised that perhaps
his description of the scholarly tranquillity
of the cloister wmay have turned Wendel's
thoughts +toward =z monastic life., However
that mey have been, when his time at the gym-
nasium was ended he became a candidate for ad-
miseion to the Augustinian house of 3t.Thomas
in Brumn, an institution generally spoken of
as the Kcniggklaster. His application was
succegsful...

After entering the cloister he was sent for two years to the

University at Viemma studying mathematics, physics, and natural sci-

BUCES .
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As Darwin's views came into full prominence, llendel found that
he was not in agreemeant and so sought to determine more about the
problen for himself. This embarked him on his research with peas. 4
short time prior +to his starting this research, it is reported that
Dr., vonliessl was taken to see his garden, in which he was already
raising plants under controlled conditions. IHe was shown two forms
which we now know as varieties of Ranunculus Ficaria which had been
cultivaeted for several years side by side, Uendel jokingly said:
"Thig much I do see, that nsture cannot get on further with speciss-
making in thig way. There must be something more behimi."g

In addition +to his peas, he algo kept fifty hives of bees un-
der cbservation for additionsl information concerning inheritance.
His notes on ihis research cannot be found and gpparently have been
degtroyed.

In 1865 he prepared his paper, Emperiments i@ Plant ﬁibriﬁiz;ar:
tion, presenting 1t to the Brumn Society, end it was published by
their organ in 1866 but passed unheeded, A later paper on Eieraciam
which appeared in 1869 met a similar f&ta.gg

In 18@% he was elected Pralat (4bbot) of the cloister and was,
because of his heavy daﬁies, forced to forge his further ressarch,

His papers included the baglc HNendelian laws upon which the
science of genetics is now based.

He found +that in the inbreeding of hy-
brids the of fspring followed a definite math-
ematical relationship. If one crossed a tall
pea with a dwarf, both purebred, all the off-
spring were tall. The characteristic of tall.

neas is said to be 'dominant'. In the second

generation twenty-five percent are talls and
breed tall forever, twenty-five percent are



41
dwarfes and breed true, and fifty percent are
tall but are not pure-breds and when planted,
break wup twenty-five percent tall thal breed
true, and fifty percent which are tall, but
when n%ﬁnted break up in the 25-50-25 percent
ratio.

These conclusions are based uwpon thé “unit characters’ or “ggggg“.94

If more than two characteristics are involved, the process lis
more complicated but is statistically predictable and merely a maﬁh-
ematical expansion of the above conclusions., |

DeVries (mentioned in the previous chapter) published a paper
in 1889 under the title Inbracellulsre Pargonegis in which he propos=
ed much the same theory as Mendel had esrlier, though his exegesis of
it was not as thorough or based upon as much evidence as was the work
of Mendel,%5

Again, in 1897, Sir Francis Galton (1822-1911), & cousin of
Charles Derwin, carried on extensive studies in humen heredity and
through e statistical study of the Basset gouﬁés, formulated his
theory which, if correctly understood, was the same as HNendel's;
but he did not =analyze his statistics thoroughly enough tosctually
propound a sclentific law.gé 97 In his research and writings,however,
he was able to lay the foundation for the statistical treatment of
genetic data which has been spplied in the modern science.gg

In the spring of 1900, within a period of a few weeks, the
three papers of DeVries, Correms, and Tschermek were presented, éach
giving the substance of ﬁéndel‘s long~forgotten ressarch and trea-
tiee.gg Trom that time, the study of genetlcs was able to continue

in a reasonable and organized manner as a quantitative science rath-

‘er. than as an immature quelitative sclence.
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later Studies. Since the time of Mendel, research hag added
many new concepbs 1o his basic laws which he did not happen to
meet. One of the sarly discoveries was the discovery of chromosomes.
They were first studies during the period between 1266 and 1900; but
their conneclion with the mechanics of inheritance was not immedistely
noticed. As late as 1915, T. H. Morgan end his co-workers in Mechan~
ism of Mendelisn Heredity stated that it was still guestionable that
chromosomes were the bearers of the hereditary factors, though become
ing more likely as resesrch cantinued.lga Even today we have yebt to
determine the exact relationship between genes and chromosomes and
more than one theory has ardent followers. That genes are in  some
way carried on the chromogomes, however, has been quite well estab-
lighed.

Another concept which has been added to the Mendelian law is
the exigtence of multiple alleles. Mendel ghowed that most charac-
teristics were caused by the presence or absence of a combination of
two different genes {allelss), the one dominant over the other, It
is now seen that there is occasionally a group of three or more (as
many as eleven have been known) alleles which all affect the same
characteristic in the individual.lgl

The most cormon example of this gitustion is found in humen
blood types. There is a dominant gene which will give a blood type
4 and another dominant gﬁﬁ@ which will give a blood type B. There
is also the recessive gene which, in the sbsence of bolh dominants,
will giveba blood type O. Genes A and B do not happen to be dominant

to each other. Therefore, if a person has only two recessive genes,
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his blood type will be O; if he has a dominant gene A, his blood type
will be A; if he has a dominant gene B, his blood type will be B;
while if he has both dominants, his type will be .&B.m2

In saddition to the AB types there are geveral other blood
types which are controlled by multiple alleles; and there ere also
many other characteristics which are the result of multiple alleles;
gsome of them form a complete system of dominance, one over the other;
and others do not seem to exercise dominance in all cases, but mix
their effects. |

Another aspect of genetic action is the interaction of two or
more allelic pairs in the determinstion of a characteristic., 4n il-
lustration could be given from the color of Duroc Jersey pigs. This
color is controlled by two allelic pairs; R and r, and S and s. if
both dominants are present (R and 8), then the pig will be red. If
only one of the two dominants is present (either R or 8), then the
pig will be sandy colored. If neither of the dominants is present
(the genetic combinstion, known as the genotype, being rrss), the pig
will be colored whit&.lQB

This is a simple example of the gituation. It often happens
that three or more alleles are involved in & particular characterig-
tic, making the prediction of the results of cross-breeding quite dif=
ficult, but experimentetion and siatistical methods used jointly have
given unusually fine results in determining the ceusesg for the pa%tic-
ular relationship in any given instance,

There are other charscteristic types of genetic action whiech
have been discovered by various groups of geneticists in the last

£ifty years, such as sex-linked characters, gex~influenced charscters,
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linkage, lethal genes, and otherg, but these are but adaptations of
the above mentioned situations. Some of these were brought up in

more detail in s later chapter.
The Importence of Genetics to the Study of Evolution

By way of introduction to this topic, two quotations will be
given, the first from an evolutionist;
Further, if evolution has and is occurw
ring, we mugt ghow that the system of inheri-
tance will account for both the stability and
the plasticity of organisms, and establish a
genetic system which makes both evolu&%an and
its systems statistically predicable. 4
the second from a creationist:
The proof of the evolutionary hypothesis,
then, in the last analysis, rests on the ques-
tion a8 to whether heritable variations cap-
able of producing evolution are cccurring
today in nature or can be shown 10 have oc-
cured in the past,.l05
In order to prove, or digprove, evolution, or to get an in-
ication and implication of the truth or falsity of the theory, one
must oxamine the mechanics of the +theory which must be in the field
of genetics. Whether the evolutionist wishes tc believe in svolution
by monstrous mutations,as some do,or by the collection and improvement
of minor mutations, he must believe that these mutations are inheri-
table or he has no evolution. Likewise, he must believe that these
inheritable mutations are improvements over the former genetic struc-
#ure. Otherwise the law of natural selection, to which a -creationist
will alsc agree, would soon eliminate it from the species.

Thus, as above stated, only in the field of genetics can the

final support or destruction of the evolubionary theory be found,.
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Iimitations of the Science of Genetics

Every field of knowledge, whether it be theclogical or scien-
tific, is subject to limitations. These limitations must be recog=
nized by those who would be efficient and honest in their study and
interpretation., These limitations may be classed in two groups, i.ee,
the seientific limitations and the philosophical limitations.

Scientific Limitations, Idimitetions in this category can begt
be illustrated by a preliminary discussion of the process of “extrapo-

By extrapolation is meant the process of extending the prelim-
inary conclusions drawn from a set of dats beyond the limit of those
deta. This may be demonstrated mathematicallf as follows: (ses
figure 1) from given points A, B, C, and T obtained from some partic-
ular scientific data, a valid conclusion (in this case the solid
curve) may be drawn to connect the various dstum points. The ssction
of the curve between any 1two points is “4pterpolated” or placed be-
tween, and -there 1is good reason to do so although even that mzy be
3ubject‘to error {(notice, for instance, that ecurve ¥ could be = valid
interprstation of the same éata); Taking more evidence between the
noints (points E, F, G) will increase the probability of correct in-
terpretation of the data. To extend the line back beyond &, however,
ig known as extrapolation and is greatly subjeet to error {(notice
that curves Q, R, and 8 could =all be valid interpretations of the
evidence given).

So it is with genetics; extending the science back beyond ob=

servable date in order to attempt to examine the beginnings of life



,
G
=S
LA
|
..m!
&3
, s b
i Tade SO 22
: ) By
o ﬂ
1 |
| _i..m : )
. 5
= WA, ot
| w + .|!
5 S
ANNS \
(R Y “
e 3
ML |
E




47
is extrepolation and is subject to grave error, and since it is be-
yond the realm of humen history, it is impossible to obtzin any addi-
tional data in that area.

Extrepolation bas also been used, with the same questionable
results, in applying data (and conclusicns) obtained from one of the
many segments of the vast field of life, which genetics covers,to some
other segment of that vast field., The application may be valid; but
then agaiﬁ, it mey not, for it is basically an extrapolation.

A third case where this questionable process is used is in
"backing down the family tree", Some heve assumed that relationships
that hold true between species will also hold true belween geners and
between families, orders and phyla. This is another case of extrapo-
lation snd, thus, is subject to greal error,

Philogophical Limitetions. Genetics is a science. Science is
defined as mesning "that spproximate knowledge we possess of Nature
and its phanomana...“,lﬁé thus, genetics would be defined as the ap-
proximste knowledge we possess of the nsture of inheritance and ils
phenomena. It is also the work of scisnce 1o theorize sbout the re-
lstionships between various collected data and about the laws and
principles which control the phenomena which are being cbserved.
This is an essential part of the scientific method.

Philosophy, however, deals with the relationships between the
sciencegs. Philosophy does not deal with phenomena as much as itdeals
with theories and principles which control phenomena; and just as HCiw
ence pools 8ll the available evidence into its proposal of a scientif-

ic hypothesis, philosophy pools all of the available hypotheses into

its propossl of a philosophic system.
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It is not the purpose of science, nor ig it a valid field of
activity, +to hypothesize concerning things which cannot be examined
by the scientific method, such as the existence of God, the existence
of the human soul, the spiritual characteristics existent within the
universe, and the problems of the relationship between scien&es.la?
When scientigts begin to philosophiza; they are no longer
scientists but philosophers; and they should recognize this., 4s
philosophers, then, they are subject to the rules of philesophy rather
than the rules of science, which may meke a difference in their adop-
tion of any final system.
Genetics, as such, does not enter into the field of philosophy.
It deals with life on esrth and its inheritance. In no way may it
attempt to deal with life before the origin of the earth, nor may it
deal with spiritusl life or spiritual phenomena. ILikewise, it may
not deal with life in the distant future. These are tasks of philoso-

vhy, not genetics.
Sunmary

Genetics is the key to organic evolution. Within the science
of genetics is found the process by which evelution must take place
if it is to take place at allj therefore, it is the final proving
ground for the theory. It has, as a science, advanced beyond the
stage of a qualitative science and become a guantitative science;
thus, it is sble to speak with definiteness and authority within its
own field., This field, however, must be limited by both seientific

limits and philosophical limits., Scientifically it is limited from
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going beyend its dabta, and philosophically it is limited from going
into philosonhic data.

In the first chapter it was pointed out thal there is a very
definite need for sn analysis of the problem which exists between the
orgenic evolutionary hypothesis and the Scriptural sccount. It was al-
so observed that in the science of Genetics is found the groumd for ex-
amination which will ensble the student to analyze and evaluate the

problem objectively in order to more ccrrectly determine truth.



CHAPTER IV
HEREDITARY TENDENCIES EXAMINED THROUGH MCDERN GENETICS
Methods of Reproduction

Reproduction is one of the four essentlal characteristics of
all living matter, the others being growth, metabolism, and irrita-
bility. The methods of reproduction vary in some particulars; but
the end result is the same, i.e., a new individual; all iypes of re-
production fall into one of two categories, either asexual reproduce
tion or sexual reproduction.m8

Asexusl Reproduction. This form does not involve the union
between the egg and the sﬁerm but owes its origin to one parent Dnly.
This may teke place by budding (a new individual growing from a small
outgrowth of the parent), fission {equal division of the parent into
two separate individuals), or parthenogenesis (by an egg bub without
benefit of any sperm). Within these three types there are also other
forms of differentiation, but fhe basic divigions cover the processés
quite thoroughly. \

For this type of reproduction the science of genetics has 1ite

tle to say, for the "genetic" make-up of the new individual is identi-

cal with the make-up of the pareﬂt.leg

Sexual Reproductiom. Sexusl reproduction always involves a
mixture of hereditary factors from two lines. In spite of the sever-
al methods of asexual propogation it is interesting to note that in

nearly all cases where a species normally reproduces asexually, there
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is also a method by which they reproduce sexually upon occasion, 10
Bacteria and protozoa and some others usually reproduce asex-
| nally, but frequently two individuals will unite for a period of time
ceusing a partial exchange of cell materials. Both of the individe
uals sre changed by this exchange and their descendents then inherit
thegse changes.

Some specles merely alterﬁate between sexual and asexusl Te-
production; the Hydra would be an example of this. In addition to
this method of sexual reproduction there are many species which are
hermaphroditic; that is,they are able to produce both eggs and sperms.
Usually self-fertilization is hindered or impossible, but this is‘net
always the case. One type of mollusk is completely sslf sterile;
others emit their eggs and their gperm at different times, so there
je little or no chance of self-fertilization; both of these methods
serve the same purpose, Most flowering plants fall into this cat-
egory for within the blossom the pistil and the stamen mature gt dif-
ferent times or are of such different lengths that self-fertilization
is difficult. |

The most familiar form of sexual reproduction is that of gamete
formation. In this method there is a difference between male and fe-
male individuals and when mature, the males provide the sperm and the
females provide the eggs; one sperm penetrating an egg completes ferw
tiligation and the cell then begins to grow and miltiply until the
adult individual has been developed, assuming that the proper care
and nutrition have been provided, The methods of providing nourish-

ment and protection to the developing fertilized egg are quite varied
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in different species.

The Materials of Inheritance

Geneg and Chromogomes.
4 living cell, enimal or vegetable, has
e nucleus within which is & certain number of
chromosomes, the number depending upon the
species or animal or plant. The nucleus may
occupy anywhere from less than one hundredth
to more +than two thirds of the volume of the
cell; the rest of the material is the cyto-
plasm., The chromosomes have individuality:
each one differs from all the others in the
same set. Tithin the chromosomeg are the
genes, arranged in a linear order.
This briefly describes the three major materials or units which are
jnvolved im inheritance, i.e., cytoplasm, chromosomes and genes.
The genes were discovered, or at least postulated, from mathe-
matical data. Chromosomes were discovered with the microscope as was
the cytoplasm.
Chromosomes seem to be composed of thres kinde of chemicalss
" namely, protein, desoxyribonmucleic acid (DNA) , and ribonucleic acid
(RNA); the later is only a minor component in the chromogome though
it is an important part of the cytoplasm. It is interesting to note
that both the molecule of protein and the molecule of DNA are arranged
upon basically the same geometric pattern, thal of a helix (a spiral
staircsse) s The basic line of this helix is composed of a repeating
series of moleculsr wunits linked chain-faghion for an indefinite
Jength, Both inside and outside of the helix,thus formed by this
chain, are attached different molecular groups,called radicals.

DNA has a chain composed of a complex sugar and a phosphate
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group altermating indefinitely. The gide components are the bases;

,
3

adenine, cytosine, guanine, and thymine; and they may be connected o
the chain in any order whatever, The molscule is complete when there
is a basic radical at every side position on the chain. A change of
the order of these basic radicsls, however, will change the chemical
characteristics of the mclecule,

The protein has & hydrocerbon chain with sny of twenty-two dif-
ferent amino seids attached as side components in irregular order.
Again, while the molecule is complete regardlegs of the order,as E%ﬁg
as there sre connections in every required place, the charac%gristics

i on . 112
of the molecule differ with every different arrangement.
Zﬁé@aé, the wumber of possible shapes
that proteins might tske is so vast that a
mathemstical brain might conclude that from a
gt&tigtécall%giﬁt of view life is completely
improbable,

The basic strﬁcture‘ef the chromosome is not yet certain, but
it appears to be true that the protein molecule forms the backbone of
the chromosome and holds the DNA molecules in place wupon it. Some
theories of the method of operation of the wolecules and the method of
formation of new molecules have been given,but they are still subject
to much co ‘irﬁati@ﬁ %&f@re‘th@y can be depended upon to any &x@enﬁ.

The chromosomes are known to be self-duplicating with near pere
fect accuracy. They are able to form an exact image of themselves
and then, by‘calialar processes and division, form the nucleus of s
new cell, The ehrﬁmcs@mes always sppear in pairs {with but a few
specialized exceptions) and when the process of cell divieion begins,
sach of these pairs duplicales iteelf thue doubling the number of
chromogomes within the nucleus., The chromosomes then separate them~

114

selves, form two nucleil, and then form two separate cells,
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Another fact concerning chromosomes is their numerical consis=
tency.

The number of chromogomes per nucleus is

ag & rule constant for all the individuals of

s species, and varies from one species %o

encther., Man has forty eight, the fox thirty

four, the rabbit forty four, the rat farty twe,

the mouse forty, red clover fourteen, garden

peas fourteen, corn twenty, tomatoes twenty-

four, and so Oﬁ.lfﬁ
There is variation of chromosome numbers within groups; for instance,
tulips ususlly have twenty-four chromosomes but occasionally Thave
thirty six, forty eight, or sixty chromoso&es%léThese nurbers are not
different within the same species but within the seme growp.. Within
the speéies the chromosome number is uniform.

T4 is also known +that inheritance units {genes) are aligned
linesrly upon the chromosomes. Through breeding and statistical meth-
‘6ds, it has even been possible to msp the clromosomes of gome species
and locate vpon them, within limits, the particular genetic regulator
or gene for many individusl chsracteristics. lNevertheless, it  ap-
pears that genes sre not entities, as such, but that they are in some
way connected with the organization of the side arms upon the mole-
cules of DNA which, with the proteins, compose the chromosome. Brief-
ly stated, it appears that a gene is a particular configuration of
the chromosomal molecule located at s particular place upon the ehiro=
MOSOME o

Tn fertilization the two sets of chromogomes, one set from
esch of the two parents, - = come together within =a single cell.

They must be able to align with each other with homologous portions ed-

jacent. When they are sble to do this, they are eble to reproduce by
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division and, through multiplication and differentistion, form the
complete new indiviénal. If +the chromosomes are not sufficiently a-
like in their orgaﬂization 80 ﬁhat éach part of the one is sble to
line wp with a likeVpartkfyom th@‘mthé?, the cell cannot live or re-
produce; or if it does, the offspring arve generally sterile. There are
two species of Drosophils (fruit fly), for example, which have the
same chromosome number, but have chromosomes so unlike that they cannot
produce a fertile ﬁybriﬁ.llv

The aligning of the genetic units upon the chromosomes suggest
one more phenomens which has been shown to be a definite factor iﬁ
inheritance; that is, that genes do not always assort completely iﬁ»
dependent of each other, Generally speaking, all of the genes u@én
a aingle chrsmase§e will go together into the fertilization pramass;
Thus, if an individusl parent had mixed genes (heiarezygaus}, with a
dominant and a recessive gene for one characteristic and a dominant
and 8 recessive for another charscteristic, and both the dominants
were on the one chromosome sand both the recessives were on the other
chromosome, the next gensration would be expectéd to receive sither
both dominants or both recessives but not one dominant and one re-
cegsive. In practice this is generally the case, bul if these two
genes are far apart on the clromosome, there 1s a possibility of the
chromosomes "erossing-over® between the two genes, (see figure II}i.e.,
both chromosomes breaking et spproximately the homologous place and
the broken ends rejoining to the opposing chromogome rather than  the
original chromosome, This happens frequently but still remains as an

exception to the rule.
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(2) ® (e) @)
Figure I1

DIAGRAVATIC REGONSTRUCTION OF THE CROSSOVER ?R@GES&
$Yto§la5m.118 It has been determined chemically thet the HEA
component mentioned sbove is quite gimilar to the DIA component which
is basic in the chromosome., This RNA component exislts within the cy=-
toplasm primerily along with other hypothetical units kmown as plasma-
genes. The exchange of this cytoplasm has been shswh\té influence
heredity in several cases, mostly with bacteria, protozoa and the lowe
er forms of plants and mﬁ,mlﬁ.m

Cytoplasmic inheritance is also to be noted in some plants and
enimals where characteristics are passed on from the maternal side
only and c@nﬁinu&lly; Some of these interact with sé@% lendelian in-
heritance unit,but the cytoplasmic inheritance is;defiﬁitely involved,

Thig ﬁéthud of ipheritence 1is gtill but little understoocd.
There are some indications thatl plasm&géﬁéé maykbe aiﬁilar to viruses
or, that a virus is merely s plesmagene in tha;@?ong”hﬁsﬁ. Whatever
the detailed process or existence involved in cytoplésmic inheritsnce,
the experimental evidence which has been obtained leaves no doubt but
that it is definitely s factor to be reckoned with, though it is not

nearly as evident or effsctive as ahromosomsl inheritance.

Ao e
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119 . .
7 The vrocesses involved in the fertil-

Embrvonic Development.
ization of the egg and the development of the embryo inte the mature
individusl are too technicsl and detailed to be of advaniage ina study
guch ag this, They are embodied in a science of their own, Embryol-
agy.lgg It is essential, however, that the relaticmship of the  gene
to the process be briefly given.

Genes are chemicals. Whether or not they are "living¥chemicals
ig a matter of definition or argument, but their chemical congtituency
is at leasgt partially nown.

The eell iz an organized system and not jggt s Yhomogensous
blob of protoplasm’ having in 1t a hﬁcleus.lzl There can be a high de-
gree of differentiation within a single ecell. As the fertilized egg
which is a complete cell beging to divide and grow, the genes are en-

abled to resct with the varicus portions end various new cells in

their appropriste manner.,

Differentiasted
cells

Fertilized
egg

Figure II1

DIAGRAM ILLUSTRATING THE EFFECT OF GENES IN THE DEVELOPMENTAL
PROCESSES OF THE EMBRIO ‘ ‘
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Figure 111 ghows, in a very brief and inexact way, the general
process. As the fertilized egg begins its growth, one of the genes
() within the nucleus provides it with the necessary chemical by
which it can cerrectly differentiate into two different types of cells.
4s these cells then continue the growth, another gene (B)is on hand
to ensble the one type of cells to develop correctly while ancther
gene (D) is able, in the different environment, to act to further dif-
ferentiate that type of cell, Thus, the process continues with some
of the genes acting to aid development and some acting to aid differ-
entiation. All of the genes are in all of the cells at all times, but
only as the need arises do they make their contribution to the devel-
opment snd differentiation of the organism.”

This also shows what a great effect one gene mey have upon the
development of the organism, for if one of the genes is absent (gene
D for instance} the cther genes which follow (genes E and F) will be
unsble to act and complete their work; and thus, the organism will be

deficient and deformed. 411 of the genes must work together in the

development of every organism,
Processes of Change

1t is not difficult to obssrve that there sre meny variations

fan

within the groups or species of natures Upon this observation
Charles Darwin built the theory of the origin of species. These veri-
ations fall into several categories which shall be discussed individ.

na
uaily.l”“

Bpvironmental Adaptetions. lost ohvious are the environmeniel
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adaptations which take place in individuals. Use and disuse do af-
fect pgreatly the development of organs and individusls. Lanmsrck
based his evolutionary theory upon the heritability of these varia-
tiong and Herbert Spencer is reported to have saids "Close contems
plation of the facts impresses me more strongly than ever with itwo al-
ternatives---either there has been inheritance of 'acquirsd character!,
; . . plih
or there has been no evelution.

All persons agree that there are variations caused by environ-
ment, but the problem is their heritability. fThis problem was summed
up by A. ¥. Lindsey as Tollows:

We krnow that the exercise of bodily funcliions
regults in an incrsagse of the powers involved
and that complete inactivity results in a-
LTophY e« o Unfortunately we alse know that the
effects of such resctions in the individual
do not reappear in its offspring ss a result
of heredity, and so lemarck'sg theory falls as
an explanation of evolution.
In spite of this evidence there has been s recent resurgence

of modifisd Lemerckianism, but was discussed in chapter five,

¥inute Varistions. These small differences belween individuals

exist in every conceivable direction. There are variations in pig-
mentation, size, bedily proportions and many other things within the
species, Some of these variations are heritable, but they were
di scussed below under the category of Mendelian variations. Host mi-
nute veriations sre the result of an interplay between environmental
(including _prenatal)and genetic forces and are all merely variations
sround & norm to which the offgpring always tend to return. These Va-

rigtions have nothing to do with inheritance but, rather, are a prob-
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lem in development; and so are a subject for the embryclogist and
biologist.

Mendelisn Varistions. The basic principles of iendelian inher=
itsnes have been discussed inm & prior chapter so will not be brought
forward in detail at this time, It will be noticed, however, that
there is vest room for varistion within lMendel's laws within e given
species. Some of these varieties breed true as long as they are bred
with & like individual, but +they very easily breed back into the
basic stock again so no new species has been originated, Most of the
various types of dogs are an example of ﬁhés. There are big dogs,
little dogs, hairy dogs, and halrless dogs, and all types of dogs ! -
between. They are well defined in their charscteristics and there is
great varié%y among~ them; but if one or two individuals of gach var-
jety were vput into a pen together with representetives of all the
other dog verieties and allowed to breed and reproduce promiscucusly,
there would eventually come out of such & situation a fairly con-
sistent type of dog which §a§ some of the charscteristics ofall types
which were originally represented as well as occasional individualsin
the group which represented each of the parent types.

To put this illustration in reverse, if tﬁe dogs were somehow
separated from the group, mentioned above, and placed by themgelves in
a certain geogrephic ares and allowed to propogate, they would become
s race {or variety) distinet from the general group of dogs.

This is not evolution; it is lendelian varistion and all must
take place within certain inherent limits which are determined by the

species itself rather than by any external forces. The Herdelisn
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characteristics all exist gensetically in the population and by selec-

tive breeding mey be sorted out in any desired manner whether for ime

126

provement or for retrogression.

Genetic Mutetion. Originally the genesg were considered to be
absolutely unchangesble entities,but now it is known that this is not
guite trus. ﬁutations, or changes in the genes, do occur occasiconally
There is no way of knowing exactly how frequently they do occur be=-
causze all mitations do not become known, bult that they do cccur occs-
gionally is generally accepted, OUnly if there is a mutatlon in repro-
duetive tissue which will be carried on to the place of forming a new
individusl, will the mutation @ﬁter’ints the species and affect the
organism's posterity. Ir. Onyder sumg up the known factors concerning
gene mutations in a series of twenty-one statements of which the folm
lowing are the most cogent to the present discussions:

1. Nost genes sre exceedingly stable....Bven
in ‘the laboratory among organisms chosen for
their capacity to produce mutetions, a high
stability of genes is found. IMuller...has re-
cently estimated that the meen life of a gene
e s egpproximates 100,000 years....

2. Different genes have different rates of
mﬁta‘tieﬂ....
‘Q...O.IQOOQQ.0.0.0Q....0&0.’0!000.0"..‘.!‘.
5, A& mtation is a change in a gene, not the
loss of the gene.ees

£, lore than one change way occur in a given
gene, producing multiple alleles....
Olvl'04!00‘.OOQQQGQOOQQQOQ*QO'.I..O'O....QOQ’.
10, The changes in genes sppear to be chemi-
cal ProcesseSce.e

11, Cross mutations are usually harmful to
the organlsfese.

12, Mutetions are wusually recessive to the
wild L7DGesen

13, Mutations do not ordinarily oceur in
more than one gene at a time....

1. Two identical genes at corresponding lo-
ci in 8 pair of chromosomes mitate indepen-
dently, just as different genes do....



15, Motations with glight effects are mors
common than those with marked effecis....

16, Mutations with no visible effects are
the mogt common of all mutations....

17. ERadiation (X rays, radium rays, ultra-
violet light, and others) mey greatly in-
creage the natural mutation rate....

18. Certain chemicals may alsoc serve to in-
crease the mubtation rate....

19, Genes are ultramicroscopic in size.... 127

In this seme section Dr. Snyder states that mutsations are undoubtedly
due to an induced change in the structure of the gene molecule, ei-
ther by the knocking off of an atom or the exchange of one type of
atomic configuration for another within the genetic molecule,

In discussing the effects of mutations such as thess, Dr. Gold-
schmidt presents a multitude of examples and evidences and sums them
up with this statement:

#ie have already expressed Qur'spinicn
that we agree with the taxonomist that these
absrrations camot play any major role in
evolution., But this does not mean that they
may not contribute tc microevolution, to di-
versification within the species. It is quite
conceivable that under definite ecircumstances
such & commonplace mutational type might es-
teblish itself either by supplanting the orig-
insl form or by occupying an independent
area .~

4s hss been observed by nearly all geneticists, the number of
favorsble mubtations is extremely small st best. Julien Hxley esti-
mstes that of all the mutations which occur, only ome in a thousand
might possibly be favorable.lzg Most of thesge Y"favorasble® mutations
are favorable only under extremely altered environment (very hot,
very cold, very wet or the presence of chemicals which ars normally

poisons) and have very little,if any, effect upon the fertility or via-

bility of the species under ordinary eireumstances. There ig no known
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mutent which is improved over the wild type in ordipary environment,
but there are many which hsve very 1iﬁtlé harmful effects, or none at
2ll, which are in existance throughout nearly every species; only an
extreme chenge in environment may, through ﬁaiura} salection, bring
these changes to the fore.

An interesting side-light vpon the effects of radiation wpon
mutation, specifically human mutations, is the study of the children
born to parents who were exposed to the extreme radiations 2t Hiro-
shims and Negasski. The results of very extensive investigation in
this showed ¥no substantiel evidence of genetic d&mag@.”lgg The only
place Wh%f& there was a ﬁiff&r@née between irradiated parents and non-
irradiated pavents was in a very sﬁall difference in the sex ratio.
The report also adds, however, that there may be effects which will
show vp at a later time which are not apparent et this time.

Chromogomal éberraticns.lgl Begides +the chemical changes

known as gene mutations, there is another class of genetic changes
known as chromosomal aberrations. These sberrations are generally in
one of four clagses: deletlion (‘a&zmm’sem part of the chromosome is
lost and the chromosome is trensmitted with a deficiency), duplica-
tion (where some vart of the chromosome is duplicated and ap?aars
twice instead of just once), inversion (where a segment is fourd in
an inverted order compared to the usual order) ,and branslocation
(where a portion of a chromosome ig transferred to some manghamolan
goua chromosome, None of these are point mutations or, as they have
been labeled above, genetic mutations. |

There is one other occurance which is sopetimes known as chro-
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mosomal sberrations; the polyploid condition. This, however, wWas:
discussed in a later place.

liost of the chromosomsl sberrations are a result of the'cross-

ing over" process mentioned sbove. Occasionally the cross-over doss
not take place in exactly homologous places on the two chromosomes,
with +the result that ome of the chromosomes does not receive all of
the necessary genes (s deletion) and the other receives an extra seg-
nment of the chromosome (a2 duplication).

The inheritance of a chromosome which contains a deletion may
have more or less severe results upon the indiwidual depending upon
the particunlar genes WhichAara éél@h@ﬁ. The genersl rule, however,ls
thisz

Usually, 4if a chromosome is deficient in any
congiderable number of gene loei, lethality
results, even in the presence of a complete
homologous CRIOMOSOME o +I2
(rgenisms which are deficient in the seme genes on two homologous
chromosomes sre much less likely tc be viable than are those which

deletion

&

are deficient in only one chromosome, While occasionally
will occur which will not seriously harm the species, there is no
deleticn known which is of help to a species. This, of course, gtands
to rvesson since in the loss of a gene, one of the umits which con-
tpols the development of the individusl hes been lost; thus the devela
opment ig somewhat incom@l&ée or retarded.

ﬁuﬁlicaﬁiomw in chromosomes sre also heritable and have large
effects upon the development of the organism. Frequently the effect
is to incresse the éffect upen th&vorgaﬂiﬁm of the genes which are

duplicated (pigments are darkened, etc). It hes not been demonstrated



that this has any s&l&st}va advantage for the individual.

The same general effects sometimes occur when whole chromo=
somes are duplicated; the Jimson weed exasmples examined by Blakeslee
shﬁwthaﬁ‘inﬁtances have occurred where there is one extra chromosome

11
123 ¥hen a different chromosome

within the nucleus of an individual.
was duplicated, the effects were somewhat different upon the individuel;
duplications of several different chromoscmes were ebgerveﬁglgé These
did not produce mnew species or even new races, however. The one
extra chromozome could not pair, and thus could not tske part in the
production of the next generation., Also, the individual iteself was
less viable than the wilé‘type;'hﬁnce, any natural selsction which
would oceur would be to its éisaﬁvéntage.

There is = narrow 7possibility that the exirs chromosomes or
extrs chromosome materisl in the form of duplications might take part
in the preoduction of the new generation. If this were to ocour, there
would be the possibility of the origin of a new species with two more

chromosomes than the parent species. Relative to this peossibility, the
b ks s 3

&

following guotation taken from & paper by W.5. Stone and 4. B. Grif-

fin is of intersst:

In 811l of these cases the hyperpleid
male (those having the extra chromosome mater-
ial) shows a reduction in viability. Despite
this faet stoeks of all mey be mainteined
with proper care. In stocks with the chromo-
some mumber inereased, sslection msgt be car-
ried out each generation sinmce nondisjunction
will produce some males which are not hyper-
ploid. These are much more viable than the
hyperploid meles and therefore will replace
them in the stock except for selection.,””

Another type of gberration, inversion, is elso quite evident

in laboratory populations and also in wild populations of both plants
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and snimals. This type of aberration occasionslly causes parked dif-
ferences in the individuals which inherit it. If the inversion is
not extreme, the individusl is completely fertile with the parent
species; but if the inversion is complex, it may be difficult for the
chromosomes to pair their homologous portions; and the resulting gen=
eration will probsbly be elther sterile or of reduced viability.
There is a possibility of species formestion taking place by this pro-
cese in which the descendent species caused by a series of invergions
would become, through separation and inversion, infertile with the
parent species. This will not be common,due to the controlling ine
fluence of +the presence of the wild-type {except when there is disg-
tribution and separation); and due to the difficulty of the first in-
dividual having an inversion successfully mating with another individ-
1zl in order to provide for the continuance of the inversion.
Translocations must alsc be included in this discussion. They
are similar to inversions but cause even more difficulties in fertil-
ity than do inversions and for the same causes., Dobzhansky reports,
concerning translocations:
As pointed out by Muller (1928) the ma-

jority of the +trenslocations are inviable

when homozygous. The reascns for this are

not yet understood. It seems to be nosaible

that s breskege of & chromosome, which 1s

necessary for the occurrence of any transloca-

tion, may take place only in case the chromo-

some is injured by some agent., Or, 1o the

contrary, the breaksge itsf%g is likely to do

injury to the chromosomes. -
Later research has not changed the cpinion of the experimenter  con-

cerning this conclusion, rather,

...more rvecent work merely accentuales the
fact that the overwhelming mejority of trans=
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locations in ‘the fruit fly are either invi-
sble, or reduced fertility, or less vigorous
when homszygﬁus.l 7
In spite of the negative selection pressures upon transloca-
tion bearing individuals, it occasionally heppens that such an aberrae-
tion will become established in a population. If distribution sepa-
rates the individusls having the translocation from the parent popula-
tion, the new population may bescome a separate specigs, provided that
enough other translocations or inversions alsc become egtablished in
the new population. These further chromosomal sberrations may prevent
hybrid fertility with the par@ét species.,
Examinstions into wilﬁr populations show that in a few cases
thig hag apparently h&pp@ﬁﬁd, but there is generally no major differ=
ence between the two species except for the hybrid sﬁ%rility.lBg

Position effect ig the final chromosomal sberration which is

‘of evolutionary importance. Due to the complicated interaction of the
zenes, the position of & given gene upon the chromosome seems to make
s definite difference in the action of that gene and, therefore, in

LS

the development of the individual. Goldschmidt has gome to extensive

lengths to make this effect the sole cause of @VQiﬁtian.lgg liost
other geneticists disagree with him, though they do realize its lmpor-
taﬁae.léﬁ Actually, however, there is only a matter of difference in
means between the genetic mubation and the position effect. They both
are subject to selection in the nstural population, hence there is no
difference between the effect of'pﬁsition effect upon a population
and the effect of the genetic mutation or chromosomsl sberration upon

a population.



68

Sugmary. These various processes by which changes in the gen-
atic inheritance pf a gpéclies or of an Individusl take place ars gll
importent in any study of hereditary tendencies. There is an obvi-
ous tendency toward diversity within living things; however, from the
foregoing discussion it is to be observed that, with but very rare
possible exceptions, this diversity is limited to diversity around a
norm., This morm is commonly known as the “wild-type” and is nearly
always the more visble form of the species and most readily propo-
gates itself. This is true regardless of the method of ~ inheritance
which is involved in the given case.

The real advantage of change ig in the case where there is an
extreme change in enviromment. There is then a possibility that one
of the mutations may be more suited then the wild type to the new
conditions. Hecently, experimentation on the heredity of bacterisgwhich
claimed to demonsirate evolution, was actually a demonstration of

141

natural selection in the face of an extreme environment chance.
Procegses of Stebility

Too often the geneticist, snd especially the evolutionist,
becomes go fascinated by the processes of change thel the equally
important processes of eisbility are ignored. These processes are
just as real and sre actually more pronounced than the processes of
change .

Bandom Matinz. The most elemental factor in meintaining ste-
bility within =2 species is the sexusl system itself, The existence
of sexusl reproduction provides the means by which all of the pro-

cesses of change and staebllity are able to be efficient in the mein-
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tenance and continual adaptation of any given species. Because of
sexvpal reproduction, there ig a continual flux of inheritance factors
eppearing in different combinations, some of which are sdvantagsous
and others ars deleterious, tc add thelr part to the welfare of the
gpecies,

#ithin each species there are a certain nuwber of gene types
which are svailable for reproduction. True, there are new mutations
oceurring oceasionslly, but most of these mutations are not truly new,
for they have occurred before.lég in a natural population these
genes, through random mating, are thoroughly mixed among all of the
members of the population. Stetistically, they remain in approximate-
ly the same rstio from generation to generation unless there is some
truly selective factor involved.

If +there is some selsctive factor invelved in a particulsr
gene, it is most likely megativej that is, it is more likely that
the particular gene is deleterious than that it is advantageocus to
the populetion. Those individuals who receive two copies of that
harmful gene will likely be eliminsted early in 1life or else thelr
fertility 1s reduced so that they do not propagate that gene to the
same extent that the “wild-type’ individuals would propagate its gee-
netic Inheritance.

411 of this takes place, however, through the process of sex-
ual reproduction end random mating.

In lsboratory work or in asgriecultural work certain cheracter-
igtiecs are desired sbove certain other cheracteristies., Through Ine
bresding and selection these characteristics are chosen and propas-

gated within a limited population. The variety of domesticated an-
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imals is tremendous, much grester then the variety in natural popu-
lstions, and this selection procedurs is the cause of such variety.
In natural populations +there is variety, slsc; but there is a much
larger percentage of mnormsl dindividuals (in the sonse thait they are
near to the norm for that species) than in the domesticated and se-
lectively bred species.

The continual mixing of the chromosomeg also provides that
sach gene type will continue to exist within the population whether
it ig sdvantsgeous or deleterious. The more advantageous penes will
tend to exist in a higher ratio than the deleterious genes, but they
will all be maintsined. 3

Gepetic Balance. As has been discussad before, the chromo-

o

somal and genetic arrangement within the cell is quite complex and
delicete. The method by which genes act shows that no gene, in reale
ity, acts alone; but rather, each gene must depend upon sach other
gene in order that the individusl organism might be complete, There
is, therefore, a genetlc balence for each species which is gquite
&eiicate.l&é Any large changes which are made in the genetic com-
position of the individuals of the species generally results in the
reduction of +the viebility or fertility of that individual as has
been previously mentioned.

This does not mean that there is not a veristion within this
balance, but it does mean that this veriation must not be very grest
or +the balsnce will be sﬁfficiaﬂtly-mysa% te act to the detriment of
the individuals involved.

likewise, it does not mean that there can be only one genetic

balsnce for a given type of 1ife, There are, for instance, several



different species of Drogophils (fruit flies)., ZHach of these is dif-
ferent from the other,.snd yet, thers is a very grest similarity be-
tween them. Bach of them has a different combination of many of the
same bagic chgracteristics, i.e., a different genetic balance,

The function of thig balance is to maintain the norm or op-
timue conditions for the gpecies as a whole by eliminating those in-
dividuals which "upset® the balancs. o

Hatural Selection. Most famous of the a*ur&l procesgses, due

to the publicity giver 1% by'ﬁ%m s Darwin and his followers, is

is principle of natural selact&on. By this is meant the interacting

o
jnx

EWR]

foreceg of nature which allow for the survival of only the fittest ine

dividuals,

Tven a casual glance at the evidence convinces one of the va-

1idity of the principle; but, when dealing with the subject of evolu-

Selection, in short, has been proved to be
merely selective, not creative, and here Dar-
win's theory, like lemarck's is wanting in
one of its essentials. It accounts for
change, but only within the existing range of
heredity variatl and  without supporting
facts to account for the appearance of the
new hereditary characteristics it is inade-
guate A5

Yatural sgelection uses the first principle mentioned, random
mating, =as its field of operation; and the second principle, genetic
balance, as its criteria of operation.

Through the continuel mixing of genes and the struggle for
survivel, the var’aaﬁ combinations are evaluated and ithe less advan-
tageous, whii@ not eliminated, are prevented from becoming too numer

ous in the populstion., Improvement, as such, is very limited, within
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the very nature of the cases: "as a group deploys, the kind and de-
gree of improvement possible to it becomes nrogressively restricted
with the passage of tim@.“146

{ne very powerful application of the prineciple of natural se-
lection takes place when there ig an extreme change in eunvironment
for a group of individuals to which they must adjust or suffer extinc-
tion., Since, at this time, there is a change in environment, there
must likewise be a change in the genetic balance. There will likely

- be, existing in the population in greater or lessc degree, some mitae
tion or combingtion of @ﬁﬁaiiﬁns which will have a selective advan-
tage in this new environment.

Goldaschmidt illustrates +this principle with his studles of

147

Lymentris monscha, %he nun moth, In the last fifty years there

has been an incresse in wing coloration throughout the species which
spparently has no selective value, TFurther examlnation, however, re-
vealed thet the coloration sccompanied an alteration in the physiolog-
ical organization of the moth which allowed it to survive when its
food supply was contaminated due, uitimately, to the increase in induge
trializetion ip the sress where it lived.

The ecorrect mubsbion was present, and with the alteration in
environment, +the genetic balance had to alter in order to maintain

the gpecies. Natural selection provided the process by which this

ecould be asccomplished.

, R g . .

Species Isel&tlaﬂ.lé‘ This, too, is an importent process in
the meintenance of stability within the natural povpulations. It is
sccomplished by several methods depending upon the species of animal

or wplant involved; of thege many methods, however, there are four
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bagic ones which include nearly all of the specific axam@laa.lég

L. Genetic Method. The genetic method of hybrid sterility has
slready been referred to in the discussion on the mechanics of inher-
itance. Then there ig a different nmumber of chromosomes in the two
species of plants or animals which are attempting to form a hybrid,
the resulting hybrid, if the parents are sufficiently similar, wsy
live but its genetic comstitution is unable to act correctly to form
reproductive cells; and it therefore is sterile., Occasionally hy~
bri&a of this type have produced offgpring, but in so doing their re=
productive cells have acted as one of the parenital species and not as
& hybrid., There is one other exception to this rule, but thalwas
touched upon in chapter five.

Another instance of gemetic sterility will be noted where the
chromosome number is the same but the chromosome organization and cote
figuration is so different thet the chromosomes cannot pair off in
the new species causing the hybrid to again be unsble to produce re-
productive cells. There are ath@r. ingtances where the chromosomes
T
thémsalves are so unlike that the developmental process in the fer-
tilized egg (if it can properly be called that) does not have ithe
necessary genes to begin or continue.

B. ilechanical Method., In order for fertilizstion to take
place the sperm from the mals must be enabled to reach the egg of the
female., In most instances cross fertilization between species ls
m&chaﬂicﬁily impossible because of the construction and orientation
of the sex organs themselves. This is the cage —amOng. WANY Species,
even ‘among several of the species of Drosophila which appear %o be

very similar.lgg Many of the larger animals belonging to differ-
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ent types; for example, cats and dogs; are also prevented from form-
ing hybrids for this r@aQan in addition to some of the others.

G. Socisl Method. When there is a lack of mutual attraction
between the gexes, across gpecific lines, there is a very effective
barrier to +the prevention of hybrid formation, Some species which
can actuslly form semi-fertile hybrids are separated in this way to
such an extent that sueh hybrids never do cccur in nature and would
be so discriminated againgt,if they did occur, that they weuld,ﬁot be
able to establish ﬁh@mselvas.l5l

Mating habits, controlled by instincts, form a large part of
this method. Each species hes a particular mating hebit involving
actions (dances, motions, etc.) or sppearance (the tail of the pea-
cock, coloration in flies, ete.). Even with a single species the

mating hsbits are a large factor in heredity. An example is given of

experimentation in the white eyed mutation in Drogephils melanogagters
when +the carriers of the white eyed genes were put into & popula-
tion bottle of their own species,the gene soon disappeared becausebdls
white eyed femsles and normal femsles discriminated ageinst the white
eyed males end refused to mate with them.lﬁz |
D. Chemical Method, Some very recent research in the genus
Drosophila has revesled that there is an important chemical and phys-
iological reaction involved in fertilization which further prevents
interspecific mating., When a male of another speciss attempls 10
fertilize the female, there is an internsal physislﬂgical reaction
which renders useless the sperm of the mele through chemical action.
mhis same reaction also prevents the female from being remsted for a

. .. 153
considersble period of time.
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Whether or not this same {ype of reaction takes place in other
groups of species has not yet been determined, but that it is a define
ite posgibility will readily be scknowledged.

Be Summasry of Mebhods of Species Isclation. These various
methods of separating the varioug species, even those thal appear to
be closely related, seem to indicate the rarity of the ccecurrence of
hybrids which are the least bit fertile. Though the illustrstions
given were sll from animals, the same type of sepgration methods holds
true with the wvarious plant forms.

This species isolation provides for a stability of the species
unaffected by inrcads made by other neighboring species which might
upset +the pgenetic balance of the first species. This allows sach
species 1o make its own adjustment to geographical and ecclogical
peculiarities.

Summary of the Processeg of Stebility. Thomas Henry Huxley,
the great champion of the evolutionary cause, called scientific atlen-
tion to what he called Mpersistent types®. In 1862 he wrotes

In view of the dimmense diversity of known
animal  and vegetable forms, and the enormous
length of time indicsted by the accumulabtion
of fogsiliferous strata, the only circume
gtznces to be wondered at is not that the
changes of 1ife have been so great, bul that
they have been so small. 104

Again in 1870 he wrole:

ve+80 long ago as the Mlocene epoch, every
important grouwp in every important Urder of
Wemmalia was already represented.,.the sig-
nificence of persistent types, and the small
amount of change which has teken place even
in those forms which can be shown tc have
been modified, becomes greater and greater

in my eves the longer I occupy myself with
the bioclogy of the past 155
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These conelusions are agreed to by the leading biologists of

today, whether +they happen to believe in organic evolution or not.
Both the genetic evidences of the present and the historical evidences
of the past besr evident witness that stebility is a major character-

istic of 1ife as it is mow known,
The Balance Between Stability and Change

Both of these principles sre observable within the field of
1ife, therefore they must be reconciled. It camnol be said that all
1life is operating upon the basis of mchenging stability; neither can
it be said that 21l life is operating mpon the basis of continual de-
velopment; both prineiples are in balance within the framework of the
organic wmiverse.

The Hereditary Balance. As has been implied before, all 1life
seems to progress sround 2 norm. There is a basic core or standard
within each type of life around which changes are made and variations
exist but to which each type of l1ife,by nature, is inclined to re-
vert.

The wvariocus processes of change make edaptation pogsible when
it ia necessary, but it also remains reversible when the enviromment
w31l ellow it to return. The processes of change are not limitless.
If the change in the environment 1s too %Xﬁ?@@ﬁ,.th& species may not
have the inherent mechanism to cope with it and will become extinet,
at least in that geographical area affected.

1t is in +the nature of the hereditary mechaniam itself that
there will be both a norm for each type of life and a limit to the

changes thal sre possible in each kind of life, Beyond these limits
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change does not go. In the norm there is an smazing stability.

Envirommental Balance of Nature. &s waes discusged in the pre-

vious sections, genetic balance is linked with the environment and is
influenced by it, When the environment changes, the genstic balance
of the organism likewise changes,

A part of the environment of any pariicular specles 1s every
other species with which it comes in contact. A4 thorough examinstion
of the interrelation between the various types of life shows that
there is s balance thers, also, The various types of life balance one
snother by what is commonly called the "balance of nature,®

The study of this balance, which has been neglected during the
last seversl decades,due to the fascination with the study of evolu-
tion, has been forced to return for very practical reasons, Man, in
hie comtrol over nature, often brings a resction upon himself because
he does not consider this balance in his attempts to bring control
within his hands.

The alfalfa caterpillar provides an example of this interac-
tion and balﬁﬁﬁ@.iﬁé 14 was first discovered in California in 1850
where it 1ived on scattered legumes. It was limited to the Western
States and its population was noiIVer dense. During the next gever-
al decades slfalfa became & favorite hay crop in the same area and
the caterpillar began to maltiply, increase its population density and
also its geographic sprssd, until now it covers nearly the entire
United States of America. This was aided by the fact that alfalfa,
28 s bhay crop, is cut several times s year; hence instead of the few
generstions possible upon the naturel legumes the butterflies were

-hle Lo move from field 1o field and slways fimd a field which was
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in the proper stage of growth for egg laying (eggs are laid on the
very young shoots only, and the larval stage is completed before it
ig time to cut the alfalfa),

The naturel enemies of the caterpillar include beetles, dragon-
flies, viruﬁ@a‘&md parsgitic wasps. These sttack the insect at vari-
ous stages in its development, Because of the cultivation of alfalfa
which has increased the food supply for the caterpillar, it has been
found necessary, in order to meintain a balance and meke a profitfrom
the hay crop, to import one or more of these enemies of the alfalfs
caterpillar, thus keeping the caterpiller damage under control.

Then again, if one of these predator insects or viruses should
get out of hand and begin to attack other species which were valugble
to man, it would take some additionsl ingenuity and research for man
to find some type of predator to prey upon them in order to keep them
in balance.

Another example of the loss of balance through human interven~
tion is the rabbit population in Australia which was begun when a
well-meaning person imporﬁéd a few for pets. They soon took over the
country foreing farmers and livestock to fight for their living. The
rebbit had been imported without the natural balancing organisms with
which they ‘are generally associated. When the Myxometosls germ was
imported in 1950 and given its start in the rabbit population of the
céntinéﬁﬁ, things came back within control s’

sgide from these examples, the principle of the balance of ng-
ture is another exawple of the balance between stebility and change.

The relative numbers of the various kinds of
plants snd animals in the simplest natural



commnity fluctuate constantly in sccord with
a complex web of intersctions that ties them
together. Under normal conditions the system
as e whole ternds to be selferegulating. 3Such
factors as pearasites, predators, disease,
food supply and the competition for shelter

. keep any organism from upsetiing the balance.
If man is to make s move that will shift the
balance in his favor, he must updgrstand all
the ramifications of the system.

These interactions aid in meintaining the stebility of environ-
ment which provides the stability in the genetic balance of the var-
ious sgpecies. And yet, within this stability there is, 25 was mel-
tioned in the above quotation, constant change and fluctuation. lan
often upsets the belance, and it takes time before it is able to re-
turn to 3its original norm or seek out a new norm, bul the stability

is but little changed.
The Purposes for the Balance between Change and Stability

This section 4ig based upon an importamt assumption; the exlg-
tence of o theistic God. If there is such a God, them it is resson-
able +to believe thst there is reason in the organization of this or-
ganic universe, It is this reasonableness which was sought for
within the framework of the previous presentations am& csnclusions..t

?racti%gl Purposeg. A universe organized upon the principle
of rigid stability alone could not contain life, OUne of the require=-
ments by which men determines the existence of 1ife is the concept of
growth, and growth is chenge. Change is en essential part of life;
complex living things develop from a 5impie living cell, living
things ere able to take tnﬁﬁiiviagiﬁgtte?\aﬁﬁ,k@'int@fﬁ&l processes

change them into living matier; rigidity would mean death in the uni-
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verse; it had to have the principle of change.

On the other hand, a universe based upon éhahgerwithﬁut sta-
bility would be completely unpredictable, mental operations would be
essentislly impossible for there would be very little consistency
in nature and natural laws. If change is the basic critsrias of the
universe, where is science? If change 1s the basic oriteria of the
universe, then organization is impossible; organisms and matber would
not remain within the orgsnization but would be continmually wandering
off and men would never be able to obtain even the least amount  of
control over any part of the universe.

From the absurdity of these itwo extremes may be seen the pur-
poses in the balance betwesn change and gbability. Changs is neces-
sary for flexibility and adaptebility, for growth to be permitted and
develooment to be possible and for life to be able %o exigt,.Stability
is necesgsary in order for there to be the possibility of predicting
results from asctions an@,'ﬁhus, the possibility of controlling por-
tionsg of the universe.

Returning from the philes@phicai to the biclogical, it is
readily seen that since there sre bound to be occasional changes in
the environment of 1ife, it is necessary that there be Flexibility
in that 1life that it might be able to adapt itself to the new environ-
ment spd thus perpetuste itself. Were it not for adaptablility, with
esch change in the environment another species would pass of of exisle-
ence, and soon there would be practically no life left on this earth
at sll. Within this adaptability there is the norm, and &r&ﬁnﬁ adapt-
ability there are the limits, in order that the various types of life

might maintain their own places and not encroach on the territories
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of the other types of life. Thus, this balance between stability and
change within living things is #@ry practical,

Divine Purpoges. God, being the type of God that He is, works
with design, plan and law. He has prepared a universe which is oper-
ative under these three principles without the necessity of continual
repair work being done. It is cmmaiaﬁant with divine economy for Him
to devise life which has sufficient fl&xibility to maintain itgelf in-
definitely, without divine intervention, and which has sufficient sta-
bility to be voder orderly control and within balance.

This is the type of God that the Scriptures reveal; it is also
the type of God that the natural universe reveals; a God of wisdom,

justice and power.



CHAPTER V

SPECIAL CASES OF HEREDITARY TENDENCIES EXAMINED IN
WODERN GENETICS

Intreduction

There are two special ceses of hersditary changes which ars
vital to this subject and deserve more lengthy discussion then would
be practical within the framework of the preceeding chapter, though
they could easily fit within its framework as far as the subjects are
concerned. Thelr imparﬁaﬁé@ ig due to recent resssrch snd theories
concerning them, which have arisen. One 1is a revival of an old
theory, and the other is the recognition of a special method of spe~

ciesg formation,.
The Lemarckian Theory

Historical Recapitulstion. Jean Baptiste Plerre Antoine de
Monet, Chevalier de lamarck (1744~1829) , 2 French zoologist of a gen-
sration before Darwin, developed his theory of the inheritance of
acquirsd ﬂh&?@mt@rigtics in order to answer the problem of the develw

opment of species. He published his theory in 1809 under the title

of Philogoohie Zoglogigue.

#hat qualities the organism has,; it has be-
csuse it needs them and because they are pur-
pogive; for the form is not immediately refer-
able to the ecircumstances in which it finds
itgelf. That is the beginning and end of the
theory, and the rest is only the vague and
hesitating attempt to show how the need can
bring about the new structure. That this is
lamarck's central +thought appears from his



summary of the theory, which includes his two
well known laws. He says: "in order to see
the true order of things one must recognizeie=--

#(1) That every change which is at all
congiderable and continuously wmaintained in
the circumstances of each race of animsls, af-
fects in it a real change in their need.

#({2} That every change in the needof
animals necessitates other actions on their
part for the satisfaction of the new nesds,
and in conseguence, other habitis.

#{3} That since every new need requires
new actions to satisfy it, it demands of the
animal which experiences it the more frequent
use of such a part as was formerly less used,
go that it becomeg considerably developed -and
enlarged; or the use of new parts which insen~
gibly erise in the orgemism from the needs,
by the efforts of its inner feeling, as 1
shall gr&i§mily show from known facts.® (Vol.
I p. 234)1°9

With +the sadvent of the science of genetics and its mors come
plete understanding, the theory of lamarck fell into disrepute. Ju-
lian Huxley concludes that natural selection is not just gp effeciive
agency of evolutien, but that it is the effective agency of evolution
and, thersfore, that lamarckianism is of absolutely ne importance. In
spite of the viclent attacks upon this theory, however, it has never

e e e . 160
completely died oul in blological thinking.

The Present Form of the Theory. The contemporary teaching of

the Lamarckian theory of irheritance ig, to a large exbent, csntered
around the Russian biclogist, lysenko.

In 1948 s conference was held in Moscow atl
which +the wviews of Lysenko were expounded
more fully than hitherto. From the verbatim
report it sppears that he and his school sacw-
cept the role of the chromosomes in the trans-
mission of hereditary characters, but do not
accept what they call the Weismann theory of
an independent hereditary substance. They be~-
lieve that the chromogomes sre not the only
particles of a living body which are concern-
ed in heredity, and that under certain condi-
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tions the heredity of an organism can bg al-
tered by alteration in its environment .=

Their work has been politically sponsorsd by the Hussian gove

ernment, and most of it has concerned plants of gconomic importance.

i

a partially

Foby

The mogt recent develovment in ILysenkoism is o

1

nolitical nature. GQuite recently he has been dencunced by the Soviet
Aesdemy of Science as & "scientific monopoligtl who has failed o
make +theoretical contributions of practical value®. As the reporter

has =tateds "This is & serious indictment, because lysenko's strength
lay in the supposed practical achievement of his Syﬁt@m,”lég The dew
QW%eiatimﬁ, nowever, was 0f Lysenko himself, not of the Michurinist
theory wpon which his work was based.

Tn the United States some recent work has been reported by G
H.¥addington in which he atltempts to reorganize the lamsrckian theory

in the light of the known facts of genetic inheritence, In his dis-

cussion he points out the difficulty of sever ral features of Darwine

ianism snd a few cases which are hard to account for, gseientifically,
L 4\ + h .4 2 1"63 1"\‘ F e £
except by some form of lamarckiani su. s conclusions involve

*

a principle which he has christened Mgenetic assimilation of an ac~
quired character.” This he defines:

...bhe genetic congtitubion bmcomes g0 resdy
to meke this particular response {after gener-
ations of individuals scquiring this charac-
t@§}%%10}~"ls set on such a delicate hair
trigger to uO go=-that finally the response
geours on its own withoub raq;;rlnﬁ the en=
vironment to toueh it off.

Another concept which is occasionally brought forward in the
research is the thought that due to some genetic charscteristic,

some individuals are more adaptable than other individusls, Some in-
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method, by which adaptability, &nd therefore :
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86

If this is the cass, the process of genstic
essimilation can go iny as far as the genes
c¢ntfé§@d in the initial population will per-

Thus, there is a Mmdt, just as in Mendelian heredity, to the
amount of advance which can be sccomplished, even through selective
breeding.

Argument, There is no evidence of the inheritance of any char-
acteristics which are acquired in any way during the life of an indi-
vidual or a series of individusls. A1l of the experimentabtion which
has been done has pointed, rather, to the limitations of sdaptation
within the framework of the genetic inh@ritancé.

True, there are some problems, which are not answered by the
Darwinian theory of evolulion, which would be engwered by Lemsrckian-

ism if it were true. The problem of the ogtrich 1z a case in poinis

The bird sits on rather peculiar parts of its
anatomy: the +two load bearing vpoints are at
the front of the bresst and near the tail,
At these two places the ostrich hag large,
thick cazllosities....{and) They appear on
is gtill in the egg, be-

the chick while it kS
fore it has sat on anything....Can we really
be satiefied with a the orv which suggests
that, purely by chence, a hereilﬁsm ch&nga
hag turned 1wp which produces callosities in
just the right places, and that the sitting
h&big of the ostrich had nothing to do  with
it?

1t must be remewbersd, however, thst the two slternstives men-
tioned sbove are not the only alternatives which are available in the
solution of the problem, The concept of a spescial creation by a God,

who was aware of the method which the bird would use to sit, is also
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Polyploidal Developments

Definitions. The number of chromosomes in the gperm or egg of
a given species is known as the haploid number of that species. The
body cells of that same species will have just twice the haploid num-

ber of chromosomes or & Gipleid number for that species. If an indi-

vidual plant or amimal should have more than two haploid sets of chro-
mosomes, it is known as a g&iﬁ@l@iﬁ (tripiﬂid, tetraploid, pentaploid,
etc.).

If a particular individual of scme species should, through
some freak @aeuﬁranc& have its chromosomes deubled, it would be known
as an gubopolyploid. If a hybrid between two gpecies should have its
chromosomes doubled, it would be known as an gllopolyploid.

émtmnoizgloids. Autotriploids can arise in several ways, but
vsually they occur when elther the egg or the sperm in a particular
fertilization has had its chromogones doubled; thus the fertilized egg
will contein three complete haploid complemenis of chramasem&s.lﬁg
Thig gtate is highly unstable, when it comes Lo sexusl reproduction,
since rveproductive cells with a baploid number are usually more fer-
tile +than cells with the diploid mumber; the triploid species, thus,
would tend to revert back to the normal number of chromosomes as rep-
regented by the parent species.

Triploids do occur in nature, however, although it is more come
mon in plants where vegetative reproduction is more common., Triploids
are occasiomally iuskier and more vigorous than the corresponding di-
ploids, but their general appearance ig very similar to the parent spe-

cies, except for the occasionally lerger size of organs and over-all
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body size. In this way new species which are only partly fertile,when
crossed with the parent species, have occasionally been originated in
navure.

The things which have been concluded concerning the autotri-
ploids alsc hold true for the other autopolyploids. They are general-
1y of reduced fertility sven though the individuals themselves appear
to be huskier and more vigorous. They are noted, in most cases, for
their instsbility; slthough vegelstively they do breed true and hsve
proved themselves to be of economic value. Polyploid animels are ale
most nmmexiétant.lég

Another unexpected chargeteristic of the polypleid ie their ge-
netic rigiﬁity.l?@ Ordinary dipleid plants have only two homologous
genes for the various charascteristics; therefore, there are freguent
variations in ithe individusls,as hes been pointed out in the previous
chapter, and they are guite adaptable, OUn the other hand, polyploids
have three, four or more homologous genes and therefore, the existence
of only one dominant gene may often mask the effects of, say, three
recessive genes. Thersfore, it is very seldom that the characteristic
of thal recessive gene will ever show itself, There will be almost no
variation in a polynloid species. Of course, those species which are
so infertile that they do most, if not all, of their reproduction veg-
etatively will heve no variation whatscever. Those types of species
are not sdsptable and therefors are only advantsgeous in a limited en=
vironment which will not be subject to extrems change.

This occurrence of doubling of chromosomes within a cell, upon
which the »polyploidy depends,does not occur frequently in mnature.

There are a number of chemical agents which will induce doubling in-
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9
cluding chloral hydrate, sulfanilamide, colchicine and others ., 171

s the most freguently used. Varlous other freak occure

A

chicine

pnd

Co
rences can cause this condition without the application of the chemi-

cals, and thisz is undoubtedly how the oceurrences take olace in natur-
al populaticns. aévlculﬁv alists have frequently used the chemicals
in order to originste new fruit and vegetable crops. The new species,
which are thus formed,sre true species but are subject to the limita-

ons mentioned sbove and are not as effective, in most natursl condi-

et
b

o

tions, as are the parent dipleid species.

Allooolvploids. Allopolyploids present a bit different
nroblem, As has been mentioned in the previous chapter, while hybrids
are generally sterile, or nearly so and th@refﬁiﬁ ineffective in téé
origination of any new species, if the hybrid were to be t gated with
colehicine and ite chromosomes were to be doubled, it would become
fertile and reproductive, This process was used by several experiment-
ers in the last few years to produce new hybrid species

ledyard Stebbins, in an ariticle which he titles

fvoluytion, reports of the work of several experimenters
N 1 , ; . st
of development, 72 new species of chrysanthemum was produced which

shered the characteristics of both its parents. Variocus specles of

B

4 Furopean moss and an English grass have also been produced by this

9%
-

method. These are definmitely true species according to the blologe

ieal definition of that term.

Not only have meny new autopolypleid and allo-
@@lyyla*d gpecies and varieties been experi-
mentelly produced, 11t there is much evidence
that they oceur inmmature, thus providing a



potent factor im evolution. Only a few cases
af new forms arising in nature through auto-
polypleidy have been substantiated, but many
cages of mnatural allopolyploidy are known,
Sueh forms have been recorded among the in@st-
nute, grasses, irisges, roses and Qt ST S o

Jdvditations.

Some authorities estimete that a third or
more of the species of angicsperms are poly=
ploids. And pelypleidy is common, although
not everywhere found,in the rest of the plant
Klﬁgﬁ@*....FG leap immediately to judgment of
the importance of polyploidy in evolution may
lead to precarious conclusions, however, Auto-
ploidy as such aﬁ@ﬂ no nmew genes to the chro-
mogome complex. The phenotypie effects {phya=~
jeal expression) of autoploidy ere frequently
seen largely as exaggerations of characteris-
tice alresdy present in the diploid. Only sele
dom do ﬁignlﬁxcamtly divergent characters ap-
pear. Allopolyoloids are sometimﬂs striving-
ly different from any of their mwshenitor
types; but also they mey be nearly indlstip-
guishable from one of the parental species,
and they are most often intermediates. Steb-
bins has expressed the view that allopoly-
ploidy Yhas probably involved chiefly the pro-
duction of new c@gmimgﬁions of characters,
rather than the origin of the charscters theuw-
selves. 75

Thus, the most important Timitation of the polyoleid process is its
lsck of ability to bring about aﬁyﬁhing new. FPolyploid roses are
gtill roses; polyploid mosses are still mosses; and polypleid apples
remain spples, Fach kind retaing its own neture with only the exag-
ceration of some cheracteristic or group of characteristics. Even in
the case of sllopolyploidy nothing new is added; there ia‘@mly the

it should be recalled herse

. " . - T P %
even sterile hybrids, is & very limited process and tskes place only

within narrow bounds of biological classification. Wnen one of
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hybrids becomes fertile, even though @h&t‘fﬁytiliﬁy iz limited, no new
"kind" of life has been begun in the broad sense of that term. The
adaptability of the new species is alsc very low, it will be recalled
from the sabove discussion. The genetlc inheritance ig very limited
and the vpossibility of veriety within the new species is limited by
that limitation and by the nature of the polyploid as discussed above.

The experiments of Karpechenko in crossing the cabbage with
the wradish have not been mentiocned sbove bhecause later sttempts to
verify the experiments have been uﬁSHQCQSSfﬁl.E?é The
tempt discovered that the new plants were so nearly sterile and so un-
stable that 1t was impossible to establish z population of the new

g not able fto establish melmw

N

gpecies. 1f a particulsr species

g“‘)“

den, it is hardly worthy of the name of gpecies.
Argument. While this process of gpecies production is fraught
with difficulties snd great limitabions, there is evidence that some

origination of previously non-existent species has tgken place in na-

and

[
Che

ture by such s process. Some of thege new species, asutopolyplo
allopolyploid, are gelfwpropagating in natural habitats.

It is sdmitted, however, that no advanced chsracteristics which
have selective advantage have entered the biological field by this
nrocess and thus, as the guotation sbove points oub,it ds not likely

e et s PN i
a major factor in evolution,but only a factor in diversification.
These new species are nobed for their rigidity rather than

#

their adap tab&11£¢, hence, would not be desirsble stepping-stones in

the process of evolution.
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Summary

These two special cases, like the general cases mentiomed in
chapter four, provide no basis for the operstion of organic evolution

as commonly presented.

The avallsble evidence shows thal lamerckisnism still hss no
valid grounds xﬁ the field of genslics and that the reported examples
of the inheritance of acquirved characteristics may be explained, just
as easily, by natural selection and other admitiedly valid heredilsry
nrocedurss.

Polypleldy gan lay just claim to the origination of newgpecles.
The writer is forced, from the evidence, however, to maintain that no
new kinds have been originated by this method. WNo major chenges are
made from the parent species except in exaggeration of characterige
tics, and the resulting species are notably wnsulted to evoluticnary
purpeses because of their tendency to revert to the parent species

and alsc because of their rigidity or lack of adepliability.



CHEPTER VI
SUMMARY AND CONCLUSIONS
- Introduction

The science of genetics has been determined to be a valid
and avthoritative science in the sxsmination of the problem of svolue
tion. The conclusions of secientisis,working in this field, have been

x

evalusted zbovein the light of boththe objective evidences which the

ot
z.

S

e

pregsent and the subjective philosophical ovroblems., These evalustions
and conclusions have been summerized very brisefly below and & short
regolution of the oroblem given, This hag been done to bring the an-

swer to the problem provosed in chanter one more clesrly ipto focus.

g

The Conelusions of Genetics

Wicrocevolution. iicroevelution ig a term coined by Goldgchmidt

who defines it thus:

Microevelubion within the gpecies proceeds by
acourmlation of micromrtations {genetic muta-

tiong and occupation of the availgble ecolog-
ical niches by the preadapted smtants. dcroe
evolution, especislly geographic varistion,

adepts the species to the different condi-
tions ax*s+1gg in the available rangs of dis-
tribution.”

Thig type of evolution ig apparent from the evidence wnich is avail-
able, It doss mnot zo beyond the bounds of speciesjtherefore, it is

2
e

completely within the Scriptural statement conmcerning inneritance as

given in chapter one.

Origin of Species. “The origin of species is 2 problem present-




Oy
ed by Darwin and is the title of his begt known work. Though science
does not bear out all of the theories presented in his work, most of
his principles have been determined to be valid ones, and science has
determined the origin of many speciles.

Az has been discussed in prior chapters, there are several
methods and instances by which new gpecies can be originasted. One of

s

these is by polyploidy. These species are ncted for their rigidity,
rather than adaptability, and their reduced sexual fertility as well
as their ineressed wipgor and size over the parenlt gpecies {the di-
ploid species). This type of species origination is falrly common e~
mong plants but completely unproved among animals,

Another possible method for the originstion of species is the
iasolation of chromosomsl translocations to such an extent that the
two branches of a specles become sexually isclated and, therefore,
distinct species. It is very uncommen, bul it has been observed among
both plants and snimals,but seldom among the higher animals.

?hisi must be noted concerning both of these principles:
the new species which were originated remsined very similar to the par-
ent species. In the case of translocations, the differences are oc-
casionally indistinguishable except by attempted hybridization. Folye
nloid species are generally distinguishable from the parent species,
but they are so similar that their parentage 1s very obvious. They
do not depart far from the parent species and do not depart st all
from the family or order of species.

The Lipdts of Evalutian.lvg The theory of organic evolution,
ag usually presented, meets many unbridged gaps in itg processes.

'3

This was shown in the preceeding discussion. In some cases these gaps

)]
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divide off one species from all other speciss; however, in most cases
the gaps fall around the next larger biclogical clagsificationss:
families and orders. Dr., Mixter, on the basis of palsontole gg, pl&é@s
the gaps around theé orders and between man and the §rimﬁﬁaﬁ.1ga The

genetic evidences show that it would be éi fficult Lo mske the groups

that large, but further evidence may alter that situation.

Summery of Genetic Zvidence. There is a true type of evolu-
‘%"

tion,which is evident today throughout the field of b}@l&ﬁv This evoe

s effective in the origination of new species and in new adape

(%N

phion

food

w0

tations and yaguiaﬁloa groups of existing specieg. These new specie
and adaptations, however, are not greatly removed from the parent ape=-

cies and distinet linss of demarcation sre noted which limit the evoe

utionary processes, if they can be called by that title.

%

On the basis of the above summary of the gene 4ic evidence it
is readily understood thet the Seriptural term "kind" should not be
ransleted by the biological term "gpecies®. The species are not ab-
golutely immutable as some theclogians have stated. The Seriptures
do not require such s translation, but, as pointed out in chapter one,
very easily permit the translstion of ind® to mesn a lerger but def-

nitely limited group. This is in agreement with the conclusions of

fote

enetics. The statement made in chapter ome, that living things

are to "reproduce after their kind in a relatively stable patiern of

181 ‘ . .
érscaw*f Sl 14 an sceurate statement of the comclusions of genetics

and of the Beriplures.



A Besolution of the

The sov-called conflict between

rather & conflict betweesn seientists
not & conflict between the evidences of

The thing which scientists must

96

FProblen

fte
I

gscience and the Seriptures

and Bible intervreters; it

goelence and the statements

-
a TEHO0 L

ning the

ED

do,in maint

tion of this problem,is %o bewsre of exlrapolation of the evidence
and laws. This is = principle of both science and philosophy and it
must be remembersd in every circumstance,

The thing iich theologpians and migt do in mainbain-
ing the regolution of this problem is to refraln from demerding =
more rigid inberpretation of the Scriptures than the Seripitures them-
selves would indicale is necessary. Such 5 demsnd ip vnwise and ure
called for, both from the standpoint of sclence and of the Seriptures.

e must not affirm more than we sught, lest

we be_czlled upon to prove more than we are

able &2
This advice is =mpplicable for all partlicipants in arguments among
scientists, historians, exegeles or theologians.
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GLOSSARY

Agnosticism =- the belief that men cannot know gpiritual truths; such
as whether or not there is & God.

Allelle -~ one of e pair {or more) of genes which affect the  same
character. ~

Atheism -= the belief that there is no God .

Chromosome -- & sub-microscopic, rod-like unit within the nucleus of a
living cell which acts as carrier of inheritance units, genes. See
page 520 :

Cytoplagm -- all of the content of 2 1i§ing cell not included in the
nucleus. , » :

Deism -~ the belief that there is a God, but that God is not concern-
ed or sctive with the universe et the present time. Deism usually ad-
mits the agency of God in the original creation.

Differentistion -=- the process in the development of an embrye by
which cells are developed for different specislized functions.

Diploid -~ the normal number of chromesomes in the body cells of a
given species. See page 87.

Dominance -~ the action of one gene which acts to eliminete or com=
pletely mask its allelle.

Ecology -- the mutual relations between an organism and its environ-
ment; climstic, chemical and biological.

Extrapolation -- the process of extending the conclusions of a given
set of dsta beyond the limits of that data. See page4S.

Gene -- @ hypothetical entity, regarded as s small part of = chrono-

some Which is concerned with the transmission and development of he-
reditsery characters. See page Sis

Genotype -- the genetic conmstitution of an individual. The genes which
it posssses.

Heploid -- one half the diploid number for a given species. The mumber
of chromosomes in the sperm or egg. See page 87, ’

Heterozygous -~ an individusl having unlike slleles for a given charac-
ter, i.e., two different genes for the same characteristic,

Homologoug -=- comparable positions wpon two chromosomes oOr comparable
chromogomes.
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Hoiozzgaug we an individual having identical alleles for a given char-
acter.

Interpolation -- the process of extending the conclusions of a given
cet of data within the limits of that data. OSee page 45.

Macroevolution -- the process of organic evolution across all geolog-
ical time., OSee page 7.

liaterialism -- tThe belief that reality is composed only of matier and
the forces inherent in metter. That the spiritual is not resl,

¥i eroevolution -- the processes of organic evolution which are observ-
able within the limits of human history. See page 3.

Naturasl Selection -- the process of eliminating the weaker individuals
(and hence the genotypes which caused them) by natural forces permit-
ting survival of only the fittest individuals.

Nucleus -- a nearly spherical unit within the cell containing chromo=-
SOMES.

Phenotype -- the appesrance of an individual. The genetic expression
witmin the individual--opposed to genotype.

Phylogenetic -- having to do with the race history and relationships
of an organism.

Plasmagene -- inheritance determiners located in the cytoplasm.

Polyploids -- individuals or races having more than a dipleid number
of chromosomes in the body cells. See page a7,

Primatesg -- the order of memmals containing apes, lemurs, and wonkeys .
Many also include man.

Recegsive gharacteristics -- characteristics which are masked in the
pregsence of a dominant characteristic, The expression of = recesgive
gene., Recognizable only when homozygous.

Skepticigm -- the belief that changeless truth cannot be known.

Species -- & biclogical population with a definite genetic identity.
See page <.

Taxonomy -- the science of plant and animel classification which de-
pends primarily upon deseriptive biology, i.e., the physical character
and visible homologies.

Theisgy == the belief in the existence of a God who has created and is
presently active and concerned with the wniverse.

Viable - capable of living, or growing.
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