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I. THE PROBLIM

Statement of the Problem

the subject of creation and

3 3 3 [ B oy ey arer S et oF
scientific and Sceripturel validity of

treditional conservative evangelicsl position of

Justification of the Problem

o/

First of all, almost everyone is aware of the carly reaction of

Shristienity to Darwin's theory of evolution in particular and science
in general, Ramm has pointed out that, "Too frequently orthodoxy fought

'

the critic with gavcssm or villification or denuncistion. This too

many; Christianity clearly came out the loser in this initlal encounber,

and therefors was to be dismissed from zny serious consideration. Ramm

an View of Science and
(Grand Rapids: Wm. B. Ea?dmans iublLShﬂng Company, 195L

Q
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as asnachronlsms or wnecessary perpebuations of the medisval mentalivy
into the modern periocd.'?
Secondly, the rapid advsnces in the fisld of natural sciencs

ginca the time of Darwin, and the phenomsnal results of the application

£ L b S it iy g e T 3 T e 1 . [ ORI oy o
of these advances in Ypractieal® fields has ssrved to convince men of

tha importance of science, The strides in the applied sciences have

convinced many that science is of primsry importence and religion at
best is only sscondarily important. Because of the easrly showing of
Christianity in the question of evolubion, many have passad i
being anti~intellectual and unreasonablee

Thirdly, Christians, no less than anyone else, can witness the
fic world. For the aost pard,

wonderfl achievements of the scisnti

these achigvements are accepted asnd enjoved, and yet the Christiasn

also convincad of the alit f his own Christian

these two factors ars brought together in many Christians! minds, thers
is vewilderment, confusion, and frustration, for to meny Christisns,

bhe loser in that confrontation with early Darwinisns,

Christisnilty was

the theory of svolubion was vindicated by the advance of scilence, and

Y 1 3

alike have

larship has remained




stabtic while secular schnolarship has been rapid advances. Thera

are, homeve
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subjects who have excellent gqualifications in the sciences,

between the Bible and science. While s great deal has been writhen on

gvan anong those who claim to be Christian before he can determine a
valld Christian point of view,
Finglly, the raessarcher had z parsonal interest in the problem.

n bilology at the
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While wovking toward nis baccalaureate degree
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Unilversity ol gon,
foundation for ©the theory of evolution, yet he also was awers that much

of the Christian reaction to the theory of evolubion was neither

burally valid,

IT. W&ETHOD OF PHROCEDURE

The method of solution was to compile evidence through an

.

investigation of some recent literature on tha subjsct of creation

and evolution, The evidence was then classified and analyzed and

@



finally interprsited with a view

IR

validity of the wvarious positions on thls subject. n Chapter II,
the subject of evolution was critica
of view primarily on the basis of ssou

was a study of current Chwistian approaches fo the subject of crestion

o

and evolulione
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of creation includes ths 1desz that God is directly and

responsible for brings being every "kind" of creature on the
garitlis
gvolution, "Evolution” the concept thet all present

bt A o4 g - 5 e P B e g
forms of 1ife sre here as & result o©

- e ey o .
g single primitive forw of 1life which itsell had
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ZVOLUTTION AND SECULAR SCIENCE

I. TINTRODUCTION

fal

The acceptance of the theory of svolution has been widespread

among secular scientists, and veb in recent years, there has besn at
least the beginning of s re-examination of the sclentific value of the
theory of ewvolution., This re-examination cannot be cha L to religious

[

motivation, bubt rather to the deslire acong many scienitists to be as
completely objsctive as possible,

It is not the purnesa of ithis chapter to show that the theory
of organic svolubtion is rapidly losing its popularity in the scientific
world, for this would be far from the truth. The theory of organic

evolublon is held in high regard and is generally sccepisd as the

SEHYCL NBE unsovers ,w,

o

unifying principle of biology. What this re

is that there are some serious questions being raised con-

cerning various aspects of the theory of evolution by those who do
not have any particular religious axe to grind,

It should be made clear at the outset that the researcher does
not wish to infer that those who are cited as guestioning certain
aspects and uses of the theory of evolution or cerbtain attitllss on the
part of the scientific community towards the theory of evolution are
rejecting or repudiating the theory in general. On the contrary, they

want 1t understood that they consider themselves evolutionisise



IT. A QUESTIONING VOICSH

In the preface to his book Implications of Zvolution, G. A.

Kerkut explzins that hé is primarily interested in examining cartain
sasic assumptions and implications involved in the modern concept
of evolutionary relationships in the animal kingdom. His concern in
this area was stimulated by the fact that

the majority of books on Evolution either blatantly treat these
assumptions as part of an old (and concluded) historic argument
or else they avoid discussing the assumptions and instsad deal
with the more scientific and mathematiczl parts of Evolution.l

A statement by G. Ledyard Stebbins in his recent textbook on the
subject of organic evolution indicates that Kerkut's concern was
Justified.

Since Darwin developed his theory of evolution more than a
century ago, biclogists have studied this subject in two different
ways. Some have been interested in the course of evolution. By
comparing a multitude of different kinds of animals or plants,
they have tried to work cutb the evolutionary family trse of some
particular group, such as the horses, the cone bearing trees, or
mankind. Other bilologiste have asked themselves the guestion:
"What makes svolution go?!" By means of observations and experi-
ments of variocus sorte on populations of living organisms, they
are learning about the processes of evolutlon and the mechanisms

esponsible for them. The pressent book will consider only this
gsecond approach to the study of evolution,?

m

This very epparent disregard of the basic ezssumptions and implications

LG, A, Kerkut, Implications of Bvolution (Oxford: Pergamon
Prass, 1960), p. vii.

[
-

G, Ledyard Stebbins, Processes of Organic Svolution (Engle-
wood CLiffs, New Jerseys Prentice-hall, Inces 1966), pe 2




the theory of organic evolution in a2 texbtbook on evolution lends

very definite support to the Bales that "evolution

}"J

B

thesis of Clark an

[

was not proved by sclentific evidence but that it was rather the
inevitable result of an a priori decigion . . . 3

George C. Kent, in the preface of his text on comparative

.

anatony, likewise indicates this disregard for basic assumptions and

implications when he explains that there will be

» « o emphasis placed on the basic patterns of structure and
development and the treatmsnt of recent forms as wodifications

of these patterns. This is the theme of comparative anatomye.

It provokes examinatlon of the concept of organic evolution which,
shorn of explanations of how, in which direction, or why, may

ve reduced to the axiom that the organisms of the worid heve been
changing.t

Here, on the one hand, the basic assumptions and implications of
the concept of organic evelutlon have been dismissed as awiomatic,
and on the other hand, he equates the acceptance of the fact that
organisms have been changing with the acceptance of the concept of
organic evolution,

Kerkut is not satisfied to gloss over the baslic assumptions

evolution., He has seen +that "too often ths
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thecry is applied to, say, the development of the horse and then because

it is held to be applicable there it is extended to the rest of the

SRobert T. Clerk and James D. Bales, #hy Scientists Accept
- . YAV 7 o
Zvolution (Grand Rapids: Baker Book House, 1966}, pe. 0. See

discussion of this book on ppe

i
HGeorge C. Kent, Compara*L re Anatomy of U
(Saint Louis: The C. V. Hosby Company, 1965),; De Ve
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animal kingdom with 1ittle or no further evidence."” Because of this,

ists seven assumptions which are not often menticned in discussion

of evolution--the first two being basic assumptions and

five foliowing from the seconds
(1) The fi s that non-living things gave
rise to living mater neous generation occurred,
(2) The second as5ump%ion is that spontensous generation
gccurred only once 6

t assumption if
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Concerning the first assumption, he concludes that,

There is, however, 1ittle evidencs in favour of bilogenesis and as
yet we have no indication that il can be performed.
many schemes by which bilogernesis could have occurred but thess
are still suggestive schemes and nothing more. They may indicate
experiments thalt can Le psrformed, but they tell us
what acuually napyezga some 1,@”0 milliion 5 ars agoe

fore 2 matier of the blologist ths sis
did occur and er method of bi Uéu[d? .5 happens
to suld him pestza 1y; the evidences for what did happen is not
ﬂ.L:LuD«‘C\e f
Concerning the second assumption, Kerkut concludes that this

beliel rather than proof apd gpends the greater
porbtion of the book in presenting evidence for the point of view that

A

there are many discrebe groups of animals aboul which tb

knowledge as to how they have evolved nor how they are interrslated.®

There are two ways of considering the multl of
The first is to consider that Life is continuously being
o
“Kerkub, ope cite, De o
Breys
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of scientific dogmalism especially as it relebes to the attitudes of

i

the student and the nature of educabtion whare evolut

He has no love for the method of educ

the Dark and iiddle Ages. » him is that

-

wary of the "Church's worst features® sre still present in the modern
academic world., In relation to this he says,
Thus the erious undergraduate of ithe previous centuries v
j ; )

t 6010%i0u1 diet from whi
when hu

ng grub. He

i

: §
duate of today i1
ALl
not properly unde

!
gladly devour opinions snd views ﬁh't he do
st i

stand in the hops that he may later rsgurg dufing one
hisg ewaminations. HRegardless of his subjsct
Phiysics, English or Blology, he will fal

¢
-

only dimly follows and wi
%

o 11 call upon V¢
gupport what he does not wnde :

isle rstand. In tnd
bit from the 1“Lub_on37 theology student of ge who
would mumble his dog oY y hl order to
reach the peace and abl the world
éa* lms o de

c
outside, But “f.at
farent from his

5
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i
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it SOQ&VQ&&S, or olss 1t takes a very long
nll

~

Not all of the blams, of courss, can be placed vpon the student,

for educators seem to encournge this type of situetion. The preface of

1 LY b o I 2 L, JR N P K - oo o s eq e

L ths DXL rgarnic gvolublion is pres senhed a8 & i SRALY oy
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tion, and ecolozy can

after the student has
e acouaintance ;

kinds of

student would rot be

he had becoms
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pretation of the facts 1t would be an
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statement itself, however, hints that this is net

1th bony skele
ll@ahé ter ancestors and the success of the group seens b
tied up, in part at least, with their adzpbations for 1life in the

Se8e
* L] L L3 ® ® o L3 L4 L4 e @ ° L @ L ® L4 @ [ 4 € @ & &

The beny fishes aross in the Devonlan from ancestral forms
know as placoderms (to be discussed later) « « « o The nﬂ”Wy
ostel Eilyans gave rise to three main lines of bony [ishes o o eue
There is evidence that mos=t of ths i OquLOh+hJ ns had
both lungs and gills « - « o Irom the st indpoint of the evolution
of land vertebrates, the lobe~finned fish are the most important

1 )

129i11is He Johnson, Richard A. Laubengaysr, and Louis E.
DeLanney, General Bioleogy (New York: Holt, Rinshart and Winston,
1961}, pe ie
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One can lmmediatly ses that evolution and xonomy have been brought

is indicated once again in their dis-
cussion of the aims of taxonomy

Among the mayvd
onomy, the following

1. To provide a convenient method of identification and commun-

ication.
provide a clas

Pﬂ

the natural re
3¢ To detect evoluti

e
interpreting i;s T

I"

Pe He Davis and V. He
Taxenomy (Princeton: D. Van Nos'
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moles where medical science and

these aress of overlapping interest concerns

circumcision. He points out that modern medicol

)

4 i~ Yooty ey v
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4
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.

Once again it can be ssen that the Bible is accurate and valid even

in the "secondary debails.”
It is cbvious, of course, that theistic evolutionists are
convinced of the scientific validity of the general theory of
organic evolution and are willing to accept it within the framework
of theism.. Theistic evolutionists are similar to many of their natural-

istic counterparts in thet they often fail to recognize the limitations

[}

of science., Walter R. Hesrn and Richard A. Hendry in writing aboutb

C)

the origin of organic compounds have said that

21Tbid., p. 23.
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If the evidence for such drastically different atmospheric
conditions guring the early stages of earth's history is reslly
good, there seems no reason to doubt that the formation of organic
compounds did occur before 1life originated. In fact, we would have
to conclude that at least the simpler compounds must have been
formed, since their formation under similar conditicns has now been
demonstrated in the laboratory.22

=]

ven sclentists without any particular religicus interest recognize

that just because something can be done in a laboratory teday does

~)

e}
2

not prove that it ever took place in the prehistoric pasts

Hearrn exhibits this same fallure to understand the limitations

'Y

of sclence once again when he criticizes John Whitcomb and Henry Morrise

Science orobably appeals to most of us in the ASA 25 an imperfect
but valid method for getiting at true picture of what God has
actually done in His univarse. 1though each of us knows best the
stablished principles and inh@renu limitations of the area of
science in which we ourselves work, none of us should be Too
proud to listen to criticism of our field from those with z broader,
or abt least a different, perspective. Those who dwell inside the
house of geological science have been irn the process of remodeling
it continuously ever gince it was bullt. Now Henry Morris and
John Whitcomb have come along irnsisting in the name of the Master
Architect that the whole thing is on a shaky foundation and must
be bulldozed to the ground. Detailed plans for the fine new edifice
which would be bullt in its placse, they clzaim, were found by then
in the pages of the family Bibles L2k

Writceomb end Morris answer this criticism and others by pointing out

3

a limitation of science which thelr detractors seem to ignores

o s o W& do not presume to guestion any of the data of geological
science. Science (meaning "knowladge") necessarily can deal onky
with pressad processes, which can be measured and evaluated at the

mr . v .
“¢Russell L. Mixter (ed.), Evolution and Christian Thought Today
(Grand Rapids: Ym. B. Berdmans Publishing Company, 1559), p. 65m

235ee statements by G. A, Kerkubt in Chapter IL, pp. 9=1C.

2ljournal of the American Scientific Affilistion, Vol. 16,
No. 1 (Merch, 196L), p. 28,
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present time; the "scientilic method" by déefinition involves
experimental reproducibility. This extrapolation of prasent
processes into the prenistoric past or into the eschatological
future 1s not really science. It necessarily involves assumplions
and presuppositions and is therefore basically a philoscophy, or
even a faith. . . . Geologists, therefore, must leave the strict
domain of science when they hacome hlstor;cal geologists. Ve
repeat thet we have no guarrel ' sical

which in its many disciplines
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as to their approximate length. It is obvious that esch day

d not consist of an age of light and then an age of darkness.
S5incs all six davs of Crestion are spoken of in the 15
they must all be of the same characier, whethar literal or symbolic.

And after the work of the fourth day, when deubt no longer exists
uonpatnlng the sourcs of the light Tor ths following days, and in
view of the definition of "day" as given on the first day (a2s well
as in VWEW’Of the ordinary meening the word would be expecited to
impart to the readers for whom the Creation account was intended),

baras

[}

it necessarily follows that the days wers meant to e understood

s Libzral days. This conclusicn is émphasized by considerstion of
the actual d&SC”lﬁﬁTOn of +the work of the fourth day, when the
grest lights were established, In verses l:1h~19, where this

work is dbscrLbbd, the word "day" or "days'" appears five times.

In four of these, there is no question but that the literal mezning

is intended. HNo sensible writer, much less an inspirsd eruer,
would use a word to mean what it custowarl v means several Times
in one paragraph, and then suddenly use it Lo mean something
entirely different, withont any explanation or clarification.
The Bible is perspicuous.™

Thus, the information which is cited by Allen as indicating that

n,-L

Whitcomb and Morris had gotten off the track achtually has a great

o
7

deal to do with establishing the velidity of their position, for

when one word can mean several things, a carsful situdy of the context
must be undertsken in order to determine which msening is being intendad

in any given passage. 1t 1is precisly this type of study which sub=
stantiates ths position of Whitcomb and Morris.
Klotz also recognizes the clear Scriptural evidencs concerning

zngth of the creation dayse.

C.M
)
o3
0]
)
@

s « o Lhe Scriptures speak very clearly on : of the
creation days. It is a general pr1nc1p1° of Bib _”CUW interpretaticn
that a word is to be taken in its everydey meaning unless there is
compelling evidence that it must be taken in a different sense. So
in Gen. 2:l it is very clear from the text itself that the word
"day" here means & pericd of time longer than twenty-iour hours.

Yo

} p . . . 7
4Tiorris, op. Cites DPpe 36-376



with his examination of

And thet is also true of the other passages of Scripture where
word "day'" clearly refers to a long pericd of time. But there
nothing in the text or context of Genesis 1 which indicates tha
these were long pericds of time. Sound principles of Biblical
interpretation require thet we accept this "dey!" as being an
ordinary day.

Passages such as Ps. 90:L and 2 Peter 3:8 are not meant t
interpret Genesis 1 and 2, T
al

Trey have no connection at with the creation story.

Insofar a2s the view iz concerned that these could not be

heir plrposa is to show God's elernd
.

Pl

1)

&

5]

4
4
i +
t

ordinary days because the sun had not been created, we should like
point to the fact that we still measure time in terme of days

b=y

even though the sun does not appear or is not visible. For
instance, north of the Arctic Circle and south of the Antarctic
Circle the sun does not appear for periods of time up to six
months at the poles themselves. We would not think of me:
time in terms of the appearance or 1ack of appearance of th sun
these a

®
y is the equivalent of six monuhs glsewhers.
e e ° ° ] ® ] ® ° L] L ® s © [] ® L] L] L ® e L] L3 L] e L] ® °

The repetition of evaning and morning would almost indi

No one would contend that at the North or the South

cat
God anticipated some of the controversies of our day and that He
wanted to make it clear that the creation days were ordinary days.
It is hard to escape the conviction that these wsre ordinary days
when we read the zlmost monotenous repetition of evening and

i‘\

morning. Then, too, the sun was created to rule the day. Are we

Ay e

o
R

to believe that in those early days of the sarth the sun continued
ens
Lir

to shine for thousands of years without set gi-v

Klobz combines his extensive background in the field of blology

. o~

the Bible when he says

PR o]

It would ve possible for the plants to exist for one day witiout
the sun, bub it would be inconceivable that they should have sxi

or a long pofioé of time without the
for the | by the ©

ther source on which they deppnac€ for th

"light," for instance, created on the

15v*~uhc general

Wi10ts, op. cite, pp. 07-68.

G
first day, But it ecan also

30E

s Lt may be argued
he plants had some
L}

e

63

ya

{



be argued thet it 1s unlikely that God would have made the plants
dependent on some other SOULCL for energy for a long periocd of
time and then : to the sun.

LI 2 8 & & w e & €& ® e @

L ® L] ® L] @ L L ® e L] ° ® @ Ld e & ° L3 ® °
Tne repetition of evening and morning crestes still another

problem. Does this mean that for half the period represented, let
us say, by the fourth day, the sun did not shine and that for half
the period it did? The text speaks of evening and morning, implyilng
a per' d of darkness and a period of light. It is hard to believe

that the plants could survive an extended period of derkness lasting
for hundreds or even thousands of yearso-Q

Klotz also agrees with Morris when he says that

¢ o o in the Uld testament where the lterm vom is a
definite number, it is always used to designete an o
The repetition of the iirst day, bhe second day, the
indicates that rdinary days,50

In studying the context of creation days, both Klotz and Morris

have gone to the commandment concernd the Sabbath. Morris has

stated %

The wording of the fourth Comwandment plainly refutes the
period theory: "Qomember the 3Sabba t n day to keep it holy. Six days
shalt thou labor and do all tny work: but vhe Se venth da“ ig the
Sabbati of the Lord thy God: For in six days the Lord made heaven
and earth, the sea, and all that in them is, nua rested ths saVe nth
day: wherefore the Lord blessed the Sabbath dey and hallowed i
(Exodus 20:8-11),

. J

In this passage the word ¥day" or "davs" (Hebrasw yom or yamin)
appears six times, Four times the wordls mcaﬂlng 13 undeubtedly
literal. The other two uses have to do with creativs dqws- tha
same word is used, with no intimation that any other than tLe
literal meaning is involved. To invest a word with symbolic meaning
under such circumstences would constitute misuse of language, 3
crude pun at best! Remember that this uOMﬁ“uuant was written
with the finger of God Himself

~'c

Furthermors, the word yamin, translated "days,"
in this passag c wrk days of God, onc
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65

six work days of man. The eOVd is never used by Moses anywhere

else to mean anything otbor gvidently by

ary other Uld Testamant w ; more than 700
imes. If the "days" of Zxodus Ly Mages, then this
ﬂqtltutes 2 unique use of the without any expl
atory material whatever.ol

O ﬁ
P
s\

i

i

Once agsin it can be seasn fact

wn ey oyl
Crred3nioll-

that "day" can legitimately have

ists have recognized the problem and have used va
interpretation in dstermining the meaning of ¥day" with reference
to the Genesis account of creation,
Allen, of course, has not been the only person to criticigze
fiab creationism at the point of interpretation. Bernard Ramm has
also criticized fiat creationism at this point, but from a somewhat
different angls. His argument is basically that the Bible is primarily
concerned with relating the Who of creation rather than the how. He
has stated that
the OLd Testament has an intensely theological or ralational
attitude toward creation, not a so-called empirical one. It is
generally indifferent toward 2 precise modus operandi of crestion.
The method of creation (apart from that it was by the divine

word), the seguence of acts, or the amount of tima involved, 1s
not the center or point of any discussione”?

reation as a bringing of

o]
Q

He argues that "We mayv concsive of

into existence, bub we can form no picbure of the process.

i

of creation is conceivable bubt it is not imagin

o . . . ‘s
)1Morrls, OPe Cite, PPe 35=36. (Cfe. Klotz, oPe Cites pPa 89.)

o
52Bernsrd Ramm, "Theologicsl Reactions to the Theory of Zvolution,"
F otk Scientific Affiliation, Vol. 15, No. 3

urnsl of the LAmerican
Y
J

s P 7h°

U
L

Ibidey pe 73.



tion drawn betwsen "conceive® and "imagine' is s

but 1t will be accepted for the sake of argument.

1

66

t least questionable,

Ramm continues in

this vein as he says that

The first text states that man was created by God. Y¥e can
form a picbure of only that which can imagine, but we camot
imagine creationy therefore we can form no picture of ite o o
And this inability to pictare Qr imagine the crestive achivity
applies to man just as it does to the other things. In Gen. 1:27
we are thus presented with the reality of men's origin by Godls
creative act, bub wse can form neo QLCL re ical accounting
of ithe

However sometimes we do form a specious picture of crealion.

gine that Lod crbaLes in the same manner in which a magicien
see an empty hand, and the
"supernaturslly" appears. And
lenly the thing spoken exists,
king of our own deing and
has just admitted thal creation
picture which is formed to be
a specilous picture. This would seem to contradict his earlier state
ment that the concept cof creation is not imaginable. What Ramm seens
to be saying is that the plctiare of the time elewment of cresiion which
the fist creationist holds has bzen inserted Genesls account
by the reader and has not been derived sy way Ifrom Scripture.
George Fo Hows, on the other hand, has clearly shown that the "instan~
taneous” time elemsnt in creation définitely derived from Scripiurag.
An interesting perallel is ssen between Christ's miracles and the
Genesis 1 description of crestion. Our Lord!'s spoken words broughb
=



&7

without any apparent
word of rebuke, winds

c
& 6).  The words, "be it done unto thes"
ere ish woman'e daughter was healed (Matthew
526 Math 21:19, one sentence left the mouth
£ Jesus and a {lg tree iH““dL?bulw WLUrOfb? Three words spoken

7 Christ in John 11:L3 brought dead Lazarus out of the
Christ's earthly uiterances led d4rect1* to events that He willad.

Turning to Genesls 1, a striking similarity is ses. The phrase

"and God sa2id;" appears at least 9 times. Six of these 9 spoken
commands were followed by the phrase, "and 1% was so.” Cod spoke
and it was so. Thus the record of creative activity perallels

the New Testement miracles in which Jesus spoke and events tran-
spired. The very language used by Moses breathes of supernatursal
working. Thgpe is no indication of & long, naturalistic, uniform

developmente -
These examples have not been drawn from some "magicians" act, but

rather Scriptural sccounts of the supernatural (not ¥supernaturall)

Concerning the guestion of the cres

nent of time in creation, Klotz has written that, "It

is hardly conceivable that anyone would qusstion the inter
these as ordinary days were 1t not for the fact that people are attemp-

to reconcile Genesls and evolutlone

Although glmost g1l of the evidence presented in this section for

fiat creationism has been strictly Scriptural in nature, Allen is correct

and Science cannot ve ra
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conciled results when the theologisan studies only tha Scriptures, while

o - . . - -
“2Gaorge Fo Howe, "Miracles and ths Study of Origins,” Journal
0

o J
the hmerican Scientific Affiliaticn, Vol. 17, No. 3 (Sentember,

19657, . ok
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the sclilsntist obbains all his knowledge for searching the physicel
realm, the World Bock,"5T Ramm has noted that

The first mistake pecul
2 o

attitude, He has b«
of it, or hs fails %o wﬁdﬂﬂ"tﬁl

is to blame. If he is censorious of
amateurish re varks ahout theolos
would lsarn a 1 gnpulxb
aiso ask

SpeaKs.

0CLBELS, T
icitous of the spirit ¢

he Chy ian,
namz of sclence, branding it all as devil 13:D¢T“ﬂ ng i
unsymnathetical lj Turther gggravate the situation that is already
(S

bordering on the incurabl
Although the problem of a hestile attitude btoward sclences on

~

part of Christians was a major one in the past, many of the leading

y]

[®

.L
exponents of fiat creationism (Morris, Klotz, Zimmerman, McCore, and

Jauncey to name a few) cannot be accused of being at all anti-science

for the simple reason thalt they are successful scisntists in their

position, has stated that

it does scem to be increasingly clear that evoluticn 1s

e 3 e ,TL

not a science. “vidence centinues to accumulate that it is
rather an anti ChﬂLStian, anti-thelstic way of “thought, a system
rather than a sclence, a philosophy instsad of a history, The

5Thllen, op. cite, Pe 63.

\fL

503ernard Ramm, The Christian View, p. L8




nearly universal acceptance while being s

Jentism is that

O™
O

issues are becomlng more sharp and the lines more distin
drawn, so that there is less ¢ now
for the Biblical Christian to sesk hermen
evelution., The known s a
preted in either of two

R

8] Sclo
not on inductions from thc known {acts
~ : . o
from one's basic presupp Oolu;buu,;

Morris conbinues that, "The nost remarksble paradox of modern

of svolution could ever have cbtained such
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Clark and James D. Bales have stated that

So widely accepted is the doctrine of evolution that 1

recel by each o 1 eneraticon for the simple regson ©
gear AV s t
WO

b P21

be 2N was set

sis of
' ience
”ccept it today. These do not accept it for the same reasons,
whether sound or un3uard, that these eminent men accepted ite

s)

They accepth
supposed to

and in L{,J_li' w’x
ace emtu@ evolu

vincing evidenc
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the assumption of

tists, but of many scienti

The fact that an a scientist does not mean
he is wall acguain history of sclence in geney
£ gcience in particular. Muc

T ibad & reasons why s
h ted ution, Thig is und

o)

a se men accepted evelution
sut ¢l v in their scientific works bubt in their
oh i vihd.ch ﬂng inCﬁtibbu

at iz very perd

Clark and Bales have clesarly demonstrated in s carefully doc

s, Diographies and asutobilographies

of the theory of organic evolution was not necessiteted by the welght
of scientific evidence substentiating its validliy, bubt rather that

1t was the inevitavle result of an 2 priori decision. Clark and

(-\

conclude
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APPENDIX



The following was taken from Processes of Organic Evolution by G.
Ledyard Stebbins, pp. 137-1h5 and 162=17hL.L Only the scientific names
were italicized in the original. The rest of the underlining was added
to emphasize the tentative, speculative nature of the presentation.

Before answering the question: "Did the higher categories evolve
by means of the same processes which gave rise to races and species?",
we must first be clear in our minds as to what we mean by "higher cate-
gories,”" According to the system devised by Carl von Linne two hundred
years ago and now insuniversal use, organisms are arranged into a hiere
archy of categories, of which the lowest is the spscies and the highest
the kingdom. Between them are placed the genus, family, order,class,
and phylum. These categories are sometimes subdivided still further,
but only the major ones mentioned above will be considerad in the
present discussion. Table 7-2 presents the classification of the dog
according to this system. We know enough about dogs and their relatives
to say that the processes of mutation, genetic recombination, natural
selection, and reproductive isolation, as discussed in previous chapters
of this book, can explain the differentiation from a common ancestor of
the various species of the genus Canis, such as the dog, wolf, coyots,
and jackal. We must now ask the question: Can these processes, acting
over the millions of years encompassed in the evolutionary time scale,
also account for the differentiation of dogs from foxes, of dog-like
from bear«like animals, of carnivorous from herbivorous mammals, of
mammals from reptiles, of vertebrates from other kinds of animals, and
of animals from plants and microorganisms?

Our answer to this question depends in part on how we answer
another, somewhat philosophical quastion: Are the categories of the
systematic hierarchy intringic entities which the naturalists themselves
have established in order to understand better the complex patiern of
living beings in nature?

The correct answer to this question, which has now become reason=
ably clsar, can be understood on the basis of the following predictions.
If genera, families, and other categories are intrinsic entities which
only need to be discovered, then we would predict that the more inten-
sively a group was studied by different biologists, the more easily
could these authorities come to agreement on the limits of the cate-
goriss, On the other hand, if higher categories are largely human
inventions, then each bidlogist approaching the problem of classifying a
particular group of organisms would have a somewhat different idea from
his predecessors and contemporaries as to which characteristics are the

1G. Ledyard Stebbins, PROCESSES OF ORGANIC EVOLUTION, (T) 1966.
Reprinted by permission of Prentice-Hall, Inc., Englewood Cliffs,
New Jerseye.
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most important and would define the categoriss in a somewhat different
way. Consequently, as more biologists acquired more facts about a

group of organisms, they would not be able to define its categories any
betier, and the differences of opinion between them might even become
stronger. If, therefore, greater familiarity with a group does not make
its subdivisions easier to define, then we must conclude that these cate-
gories are largely human constructs, created by naturalists in order to
make classification esasier,

When we look at different groups of organisms, we find that for
some of them the first prediction has been realized and for others, the
second prediction has come true. The orders of mammals, such as bats
(Chiroptera), primates, rodents, whales (Cetacea), carnivorés, etc.,
have been recognized as such for more than a hundred years, and modern
knowledge has increasingly confirmed, with few exceptions, the clasg-
ical delimitations of contemporary orders. Within many of the orders,
such as the whales, carnivores, elephants, odd-toes and even-toed
ungul.ates, the modern families are equally well defined. In other
orders, particularly the rodents, zoologists have had much greater diff-
iculty in deciding how its families can most naturally be delimited., In
respect to genera, differencss of opinion extend to many families and
universal agreement is confined largely to those families in which the
modern genera are relatively few and small.

These differences in the ease of defining categories can be under-
stood when we look at the fogsil record. On the whole, the mammals are
a declining class. They reached their peak in the Miocene and Pliocene
epochs. Since then, the number of old genera to become extinct has
exceeded that of hew genera which have evblved in most orders, Conspic-
uous exceptions are the rodents and some groups of even-toed ungulatess.
It is exactly in these exceptional groups which are still flourishing
that the delimitation of genera is the most difficult., This fact would
suggest that higher categories become well defined through the extinction
of populations or species which are intermediate beiween the most
successful surviving groups.

When we review the classification of other groups of organisms,
we find the same relationship between distinciness of modern categories
and probable extinction of intermediate groups. In higher plants,
genera are most easily defined in the pine family and other cone bearing
trees, as Well as in the magnolias and their relatives. These groups
are known to be relatively ancient. Some of their genera are clearly
declining or are small persistent relics of formerly more widespread
groups. On the other hand, in plant families which are known to have
increased in importance during the more recent geological epochs, and
which have spread still further as a result of man's activity, genera
are particularly hard to define. The best examples are the grass family



92

and the sunflower family. Apparently, therefore, the process which
increases in importance as we consider the evolution of higher cate-~
gories is extinction. Thls process results inevitably from an extension
of evolution into time spans comprising millions of years.

If categories become well defined because forms intermediate
between them become extinect, then in the history of groups having a
good fossil record we should be able to find periods when categories which
are now well defined were connected by transitional forms. If we analyze
the fogsik record of vertebrates, this is exactly what we see. Among
modern animals, the dog and bear families are regarded as definitely
related to each other, but even when all contemporary members of the two
families are considered, nobody has any difficulty in distinguishing
bears from dogs, foxes, and coyotes. In the Miocene and early Pliocene
epochs, however, the situation was different. At that time, animals
intermediate between dogs and bears were common, so that paleontologists
have great difficulty in deciding just when the dog and bear families
became distinct from each other. The present distinctness of the two
families is due partly to the fTact that bears, in connection with their
acquisition of an omnivorous diet rather than one consisting only of
meat, have acquited distinctive jaws, teeth, and faces. At the same
time, their relatively large size and slow movements are associated with
the fact that they no longer pursue their prey, as did their ancestors.
This adaptive radiation, however, would not have made them easy to recog-
nize as a separate family unless the intermediate dog-bear animals which
existed in the Miocene and early Pliocene epochs had become extinet
ginece then.

Going farther back in the fossil record, we learn that in the
latter part of the Eocene epoch, primitive animals which are now clsarly
recognized as forerunners of the principal families of carnivores; dogs,
cats, weasels, clvets, and their relatives, were linked together by a
complex network of resemblances. When the characteristics by which
we now recognize these major families first appeared, they were distinc=
%Tive of genera rather than families. As in the example of dogs and
bears, the distinctness of the other major modern families of carnivores
was a result of the combined effects of continued adaptive radiation by
means of genetic change guided by natural selection plus extinction of
generalized intermediate forms. The same trends can be followed in the
evolution of families in other orders of mammals and, though less clearly
because of imperfection of the record, the differentiation of the orders
themselves,

Although the differentiation of the classes of vertebrates is
less clearly illustrated by the fossil record, the available evidence
indicates that their origin was no different from that of orders and
families. In the Devonian period, one of the most abundant and dominant
groups of fishes was the lobe-fins. These fishes possessed two pairs
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of fins which in their center contained thick, fleshy lobes, of which

the skeletal bones were not unlike those of primitive amphibians

(Figure 7-2). We cannot reconstruct the way in which these ancient,
extinet fishes Tived, but since some modern fishes use their fins for
waddling slowly over the bottom of shallow bodies of water, we can suspect
that the lobe fins did the same., They also had openings for nostrils in
the roof of their mouth. This fact, along with the close relationship of
lobe~fins to modern lungfishes, suggests that the lobe~fins had lungs,

and breathed air when their water %ecame foul, stagnant, and lacking in

Owgen.

At the end of the Devonian Period appeared the first animals with
legs rather than fins, the most primitive amphibia. These animals were,
however, by no means land dwellers. All of the adaptations of their
skeletons, aside from their limbs, were for 1life in the water. Although
they probably made short journeys overland from one body of water to
another, their limbs were probably used more for waddling over the bottoms
of swamps and shallow pools in search of aquadic prey than for life on
lande Thus, the structures which eventually made life on land possible,
lungs and feet, were probably first acquired by basically aquatic
animals as part of an adaptive radiation into the extensive bodies of
shallow water which existed when these animals first evolved.

Although later amphibians, like some of our modern frogs, toads
and salamanders, evolved adaptations which enabled them to live all of
their adult life on land, all amphibians require water or at least
moisture for their reproductive. stages. This is because their soft,
jelly-like eggs have no protection against drying up. The first truly
terrestrial class of veriebrates is the reptiles, which lay eggs pro-
tected by shells and containing large amounts of food material for noure
ishing the early embryo. Since eggs are only very exceptionally preser-
ved as fossils, we have no way of finding out how the reptilian egg
evolved, There are, however, many differences between modern reptiles
and amphibia in the structure of their skeletons, and these have been
used by paleontologists for recognizing the first reptiles to appear,

An eminent paleontologist, A. S. Romer, remarks of these animals:
"Primitive Paleozoic reptiles and some of the earliest amphibians were
so similar in their skeletons that it is almost impossible to tell when
we have crossed the boundary between the two classes.” (Vertebrate
Paleontology, p. 121). In all likelihood a zoologist transported to the
early part of the Permiaﬁ‘period, not knowing anything about animals
which evolved later, would have placed in the same class, the same
order, and perhaps even in the same family animals which had some char-
acteristics of amphibians along with others having characteristics

now associated with reptiles.

In respect to the early evolution of mammals, the same situation
existse The distinctive characteristics of modern mammals; warm blood,
hair, and the ability to suckle their young, cannot be determined in
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fossils. 1In respect to their skeletons, however, modern reptiles are,
and the dinosaurs were, very different from modern mammals. On the
other hand, the animals which dominated the land in the later Permian
and early Triassic Periods, before the dinosaurs appeared, were the
mammal-like reptiles or therapsids, which in both their skulls and testh
were almost halfway between typical reptiles and primitive mammals
(Figure 7-3). Although their soft parts are completely unknown, some
features of the skeletons of therapsids suggest that at least the most
advanced members of the group were not completely cold blooded, but had
some form of temperature regulation. Since the most important function
of hair is protection of a warm blooded body, we may speculate also that
the evolution of hair took place within the therapsids. Moreover, the
most primitive modern mammals, the duckbill and the spiny ant eater of
Australia, have both skeletal characteristics and chromosomes which set
them off sharply from other mammals. Although their fossil ancestry is
completely unknown, most paleontologists suspect that they have descended
from the therapsids independently of other groups of mammsls. Since
these Australian monotremes possess hair, warm blood, and suckle their
young in a primitive fachion, the speculation that these animals were
independently descended from therapsids carries with it the implication
that some members of this group of "reptiles” resembled primitive .
mammals more than modern reptiles in the soft parts of théir bodies,

If the therapsids could be resurrected, we might again find a group in
which characteristics now diagnostic of different classes were separating
forms which were genetically related to such a degree that they would
naturally be placed in the same order or even family.

During the Triassic period, the therapsids gave rise to a group
of rather small, light boned, and apparently very active animals, the
ictidosaurs. These animals, which existed for at least twenty million
years during the later Trisssic and early Jurassic periods, had skeletons
which were mammal-like in every respect except for two small bones of
their lower jaws, described later in the chapter (Figure 7~9), and which
in mammals have become two of the small bones in the middle ear. Since
the paleontologists who classify the skeletons of vertebrates have
arbitrarily decided that the presence of these bones on the jaw is a
characteristic of reptiles, these ictidosauwrs are placed in the reptil=-
ian class. Commenting on them, another eminent paleontologist; E. H.
Colbert, remarks: "All of which indicates how academic is the question
of where the reptiles leave off and the mammals begine.® (Evolution of
the Vertebrates, pp. 13L-135.)

The first true mammals appeared in the middle Jurassic, about the
time when the ictidosaurs were becoming extinct, and were contemporary
with the earlier dinosaurs. Consequently the transition from reptiles to
mamnals is gradual and even, both in time and in the bodily form of the
animals themselves,
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The transition from reptiles to birds is more poorly documented
than are the other transitions between clasgses of vertebrates., Never-
theless, many of the small reptiles in the group ancestral to dinosaurs
and crocodiles had light skeletons from which those of birds could have
arisen, and moreover walked exclusively on their hind legs, as do birds.
Furthermore, the earliest fossil birds, from Jurassic deposits of Ger-
many, had jaws containing teeth and forelimbs with well developed fing~
ers (Figure 7=k)s We classify them as birds because feathers are
preserved with their skeletons; but if their preservation had been some-
what poorer and the feathers were not present, these animals might well
have been classified as reptilies,

Thus, the fossil record of vertebrates strongly suggests that
the characteristics which distinguish the modern higher categories
appeared first as distincitve features of certain species or genera.
They became characteristics of families, orders and classes only after
descendants of the animals which first possessed them developed them
further, radiated into numerous adaptive niches, and became separated
from other groups by extinctien of intermedizte forms. In other groups
of organisms such as insects and higher plants, in which the fossil
record is far more fragmentary, profound gaps exist between many order,
suborder, and classes. Furthermore, no transitional forms are known
between any of the major phyla of animals or plants. In view of the
incompleteness and bizsed nature of the fossil record in all of thesge
groups, and extremely long time, measured in hundreds of milliens of
years, since the various phyla of organisms evolved, the large gaps which
exist between many major categories of organisms aside from the verte-
brates are most reasonably ascribed to known imperfections in the fossil
recorde The hope always remains that new fossil finds will fill in
some of these gapse.

To the questions which were asked at the beginning of this sec-
tion, we can now give the following answers. When the characteristics
first appear which later distinguish the major higher categories, they
are distinctive of species and genera. At this stage, definition of
genera is somewhat arbitrary, and their naturalness is not evident. As
members of different groups diverge farther from each other in evolution,
and as intermedizte organisms become extinct, the higher categories
become easier to define. Consequently, the only qualities of naturalness
or intrinsic identity which higher categories possess are conferred on
them by a continuation of known evolutionary processes through long
periods of time, of communities of organisms to repeated changes of
their enviromment. There is, consequently, no reason to invoke any
special processes to account for the evolution of higher categories,
beyond those which give rise itc races and speciese.

A further point must be emphasized in connection with the evolu~
tion of families, orders, and classes. This is its "mosaic" character.
As pointed out in connection with both the evolution of amphibia from
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fishes and of mammals from reptiles, the various characteristics which
now digtinguish the more evolved class probably evolved separately,

some relatively early, others much later, at periods of evolutionary
time which in some instances were separated from each other by millions
of years., This is almost certainly true of the basic adaptive char-
acters of the placental mammals; warm blood, hair, the fourechambered
heart, the ear apparatus, vivipary rather than egg laying, and the
placenta. The placental mammals did not radiate into their present
diverse ways of life or become the dominant land animals until all of
these characteristics had become perfected. Those characteristics
which possess a cloge functional connection with each other, such as
hair, warm blood, and the four=chambered heart, were probably fairly
closely synchronized in their evolution. On the other hand, the evidence
strongly suggests that the evolution of these physieological character=-
istics was only weakly correlsted with the steps in the evelution of the
ear and of the reproductive system.

Conggguently, we cannot speak of any single "step" in the evolu=
tion of mammals from reptiles. In some instances, such as the change in
position of the jaw bones to the ear, a relatively small number of gene-
tic changes may have triggered off the evolution and establishment of a
new adaptive complex with respect to that particular character, as in the
evolution of mimicing races of butterflies or of species of columbines
with spur bearing petsls described in Chapter L. These changes would,
however, have occurred at the level of subspecies or closely related
species, A contemporary taxonomist, transported to the Mesozoic era and
not knowing anything about the evolutionary future, would probably have
clazssified the first population bearing all three bones; hammer, anvil
and stirrup, in its middle ear, as an aberrant species belonging to the
then widespread group of therapsid reptiles. As stated above, this
group probably already possessed a mixture of characters which we now
associate on the one hand with reptiles and on the other with mammals.

In the next chapter, evidence will be presented to suggest that
the evolution of man from the apes was probably of this same mosaic
nature. Characters evolved in synchronous correlation with each other
only to the degree to which they were functionally interdependent.
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More than a half century ago, in 189k, a young Dutch anatomist,
E. Dubois, electrified the seientific world by reporting that he had
discovered the "missing link." The German anatomist Haeckel, a fellower
of Darwin, had predicted that, on the basis of evolutionary theory,
fossils would be found of creatures intermediate between apes and men,
Dr. Dubois asked tc be appointed as army doctor in the East Indies so
that he could search for such fossils., TIn river deposits at Trinil, in
eastern Java, he found first a skull cap, then a femur, and other
remains,

The experts of Europe and America agreed on the importance of
this discovery, but disagreed on almost everything else. Some said that
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it was just an ancient man with an abnormally low forehead. Others
proclaimed it to bBe an ape related to the orangutan or perhaps the
gibbon or chimpanzee, Since Java man started the search for fossils
which would reveal man's ancestry, the scientific world has been a
succession of discoveries of fragmentary bones belonging to man's
evolutionary line, accompanied by a corresponding succession of argu-
ments about their nature and relationshipse.

During the past twenty years, the number of known fossils of man
and his ancestors has greatly increased, Furthermore, both these newer
finds and the older ones are being interpreted in a different way. In
the past, the scientists who described these fossils were thinking in
terms of individual types rather than populations. They asked themselves:
Is this newly found fossil different in any way from other known indi-
vidual fossils? If the new find proved to be different, and it nearly
always did, they gave it a scientific name, placing it in a different
species and often a different genus from all other human or man-like
fossils. We now realize that the differences between many fossils
found in strata of the same or similar age are no greater than those
between, for ezample, an Australian bushman and a tall tribesman from
East Africa, a slender Amazonion Indian and a stocky Eskimo, or a
narrow faced man from the Middle East and a broad, round headed central
European, Consequently modern students of these fossils, both anthro-
pologists and zoologists, are tending to discard nearly all the names of
“genera" which have been erected in the past. They recognize that since
their divergence from the apes, the ancestors of man have progressed
chiefly along a single line of evolution. At times this line has
branched te produce two or three related and sympatric species, but
during at least the past 600,000 years it has probably consisted of a
single species, possessing a common gene pool, and subdivided into a
nunber of different races. For these reasons, every account of human
evolution written before 1950 is already or will soon be obsolete.

Unfortunately, the fossil record of man's ancestry, though much
better than it was even a few years ago, is still very incomplete. We
can begin with a group of apes which were common in Africa and Asia
during the Miocene Epoch, from abour 25,000,000 to about 13,000,000
years ago, and are collectively designated dryopithecines. They un-
doubtedl% consisted of seversl species, and are usually placed in a
number of different genera. Some of them inhabited forests and were
tree climbers like the modern apes, while others aggarentlg lived in
open savannas and walked about on all fours. Few if any of them had
developed fully the specialization of modern apes, such as their very
long arms by which they move hand over hand from one tree branch to
another; the "simian shelf" of their jaws, which supports strong muscles
used for tearing and chewing the bark of trees; and their large canine
teeth with which they crush hard nuts.

Since only a single skull belonging to one species of these apes
is preserved in its entirety, good estimates of the size of their brains
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are not available. Probably, they were somewhat smaller than those of
modern apes. These apes were sufficiently generalized so that they
coul.d have formed the ancestral stock frem which the line leading to
man arose,

From the end of the Miocene to the end of the Pliocene Epochs
stretches a gap of more than ten millioh years, from which very few
fosgsils belonging to the line leading to man are known. At the end of
this gap we find two separate kinds of creatures which may have been
forerunners of man. One of these was that of the australopithecines or
"southern apes," so named because their first remains were found in
South Afprica. More recently, abundant remains of australopithecines
have been found in East Africa, and a few fragments of teeth and jaws
which may belong to members of this group are known from Java,

In respect to their intelligence and their way of 1ife, these
animals were still more like apes than men. Their brains were only
slightly larger than that of the chimpanzee, and hardly more than one=
third the size of the brain of modern man. They did not use fire,
probably did not build shelters, and in all probability could communi-
cate with each other only by means of crude cries or grunts. On the
other hand, they did walk erect, and they probably used crude tools.
Their 1imb and body skeletons are much like those of modern man. Their
skulls show a mixture of ape=like and man-like characteristics. Their
large jews and small brains ally them to the apes, while in their rel-
stively small, regular front teeth they are much like men,

There are still many uncertainties aboul the exact age of many
of the fossil australopithecines. Present finds and their dating
suggest that that this group of apes existed from at least the later
part of the Pliocene epoch (two million years ago) until well into the
Pleistocene or ice age, perhaps 700,000 years ago. There were at least
two species, which in some places were sympatric and did not intergrade.
One was a larger animal, which had relatively large teeth and may have
been strictly vegetarian in diet. The other was smaller but had a brain
just as big or slightly bigger than that of its larger relative.
Judging from the appearance of its teeth, it probably ate scme meat and
perhaps killed small animals,

Very recently, in the same beds as those which contain the East
African asustralopithecines, a small number of fossils has been found of
creatures which were exactly intermediate between australopithecines and
the most primitive species of man (Homo erectus), 1o be described below.
This intermediate form, which has been given the name Homo Habilis, was
probably the maker of the crudely chipped stone tools which are found in
association with both its fossils and those of some australopithecines
(Figure 8=2a). The discovery of Homo habilis, which was described as
recently as 196L, tell us two things. In the first place, the known
fossils of australopithecines do not represent the direct ancestors of
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man, since they lived contemporaneously with the more advanced H.
habilis. Nevertheless, the evolutionary line which led to man most
probably passed through a stage similar to the known australopithecines.

ere 1s every reason to believe when fossils are discovered belonging
to representatives of man's evolutionary line which lived during the
earlier and now unrepresented Pliocene Epoch, they will be like the
known Pleistocene australopithecines. Such discoveries would tell us
that australopithecines were, in fact, direct ancestors of man. " They
nevertheless persisted side by side with their derivatives, the earliest
men, for several hundred thousands of years. Such contemporary existence
of related primitive and more advanced species is a very common situ—
ation in other groups of animals both fossil and modern.

The second message conveyed by Homo habilis is that, as Darwin
believed, the transition from apes to man was a truly gradual one. The
australopithecines were certainly apes; they did not possess any dis-
tinctive features absent from modern apes except the ability to walk
erect. Nevertheless, the difference between the most advanced australo-
pithecines and Homo habilis is no greater than that between two cleosely
related species of animals, except that the stone tools probably made by
He habilis must have required a greater development of the learning process
than that found in any ape. On the other hand, the differences between
Homo habilis and the earliest forms of H. erectus (see below) are in all
respects only quantitative, and are not very great. In short, we now
have available a series of fossils--dryopithecines, australopithecines,
Homo habilis, H. erectus, H. sapiens——which forms a complete and gradual
transition Ifrom apes to modern man,

In the early middle Pleistocene directly following the time when
the last H. habilis existed, remains of creatures are found which are
now generally regarded as belonglng to the genus Homo. They include the
original fossils discovered by Dr. Dubois plus severasl more recently
discovered remains of the same age and kind from Java, They alsc in-
clude Peking man, discovered in caves near Peking, China, as well as
isolated fragments from other parts of the Old World, such as Africa,
and perhaps the jaw discovered long ago near Heldelberg, Germany. These
fossils are similar enough to each other so that they could have belonged
to the different races of a single species, but they are so different
from modern man that they deserve rank as a separate species, Homo
erectus (Figure 8-1f).

The body skeleton of Homo erectus was essentially the same as
that of modern man., He differed mainly in his massive skull, larger
teeth, and smaller brain. The average brain size of this species of
man was about 75 per cent as large as the brain of the australopithecines.

The fossils of these earliest men are often accompanied by a
large quantity of stone tools, including hand axes, which they must have
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made and used. They differ from the crude, chipped stones used by Homeo
habilis in having a series of definite designs, which were repeated in
various localities throughout Eurasia and Africa, and showed a steady
progression of improvement through time (Figure 8-2b,c)., It is hard to
ses how men could have made such well-=fashioned tools, apparently
according to established traditions, unless they wers able to teach each
other how to make them., We can suppose, therefore, that Homo erectus
possessed at least a primitive form of speech. In all of his fossil
sites, moreover, are found bones of large animals such as giant pigs,
sheep, oxen, baboons, horses, hippos, and elephants, which thess hunters
apparently killed. To do sc they must have hunted in well organized
bands, which suggests that they already possessed a well developed
tribal structure. OSome of the sites contain charred pieces of wood,
indicating that their occupants uged fire.

Recent interpretation of the fossil record by some paleontol-
cgists, as well as by zoologists acquainted with modern species of
animals, have led to the belief that from the time of Homo erectus
(6004000 years ago) to the first appearance of modern man, the entire
habitable land masses of Eurasia and Africa were apparently occupied by
a single species of man. Through the ages this species evolved gradually
and irregularly in brain size, certain anatomical features, and culture.
At all times it was subdivided into many races, which arose in various
places, sometimes spread to other parts of the earth, and from time to
time either eliminated other races by congquering and killing them or
combined with them through interracial mating. The first men which
were anatomiecally indistinguishable from ourselves appeared during the
last advance of the glaciers, from thirty-five thousand to forty thou-
sand years ago. Their appearance was accompanied and followed by a
rapid expansion, diversification, and improvement of culture. Peopls
of this period made elaborate, beautifully fashioned stone axes and
spears which moderm man could not imitate without years of practice
(Figure 8~2d,e}. They carved figures of animals and people, and made
1lifelike paintings on the walls of their caves (Figure 8=3). Since they
buried their dead together with implements carefully laid around the
body of the deceased, we can imagine that they had some kind of religion
and believed in an after 1ife. Tne age of modern man, Homo sapiens,
had begun.

We have no way of knowing anything about the wvariability within
populations of the ancestral apes and australopithecines, and the fossil
record is still too incomplete for us to say to what degree they wers
differentiated into distinct species., As already suggested, however,
the present evidence suggests that since Homo erectus evolved about
six hundred million years ago, mankind has possessed a common gene pool.
If this is true, then man's ability to wander over long distances would
enable the bearers of any improved genetic characteristics to transmit
them throughout most of the range of this species in a relatively short
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time, at most a few hundred years. On this basis, it is idle to spec=
ulate on just where or when a particular trait or biological characier
complex first appeared. The evolution of man from Homo erectus to our
modern species should not be visualized in terms of the origin of par-
ticular types at certain places and their subsequent spread as distinct
entities., We should, rather, imagine that various new and valuable
traits appeared in different parts of man's vastly extended range of
digtribution., People who became successful because they had newly
acquired a particular trait subsequently migrated to different parts of
the worid, and by conquest, intermating, or both, transmitted this trait
to other races of people. Another different trait could have originated
in an entirely different part of the worlid and could have combined with
the first one in a race inhabiting still a third region. The pieces of
man's mosaic evolution may have been fashioned separately in regions far
apart from each other. They may have been assembled and reassembled in
different combinations at different places and times, until finally a
partvicularly successful combination lifted man's evolutionary line up

to a new level of adaptation.

The evidence now available,; fragmentary though it is,
can best be explained by the hypothesis that mankind has always been
subdivided into races. Their evolution has included both divergence in
isolated regions and fusion of pre-existing races through intermating.
Races have likewise become extinct both through being conquered by other,
more efficient races, and by genelic mixing. Consequently, there is no
nesd for speculating on what may have been the relationships between the
races of modern man and those which existed 25,000 years ago or earliere.
For instance, during historic and late prehistoric times western Europe
was repeatedly invaded by people coming from the east, who eliminated
most of the older inhabitants, such as the Cro-Magnon men who made the
famous cave paintings of France and Spain (Figure 8-3). Nevertheless,
anthropologists have good reasons for believing that the Basque people of
northwestern Spain and the Berbers of the Atlas Mountains in North
Africa may be the relatively unaltered descendants of the Cro-Magnon
stock., If so, the fact that these people have frequently intermarried
with descendants of the invaders indicates that all medern Europeans
and their American descendants contain many genes derived from the Cro-
Magnon people., At an earlier time, the heavy-bodied, brutish-looking,
but relatively highly cultured people of the ice age known as Neander-
thals, were apparently extinguished by conguest in western Europe. On
the other hand, in caves near Carmel, in Israel, there is evidence that
Neanderthal=like people intermingled and exchanged genes with people
bslonging to a race similar to the Cro-Magnons. Such mixing, however,
was probably not confined to the caves where the intermediate individuals
have been found. Knowing the habits of conquering men, one finds it
difficult to imagine that the Neanderthals were killed off by men of
other races before their females had made a considerable contribution of
genes, both voluntary and involuntary, to the conquering races.
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In Africa, where the ice age did not decimate the population, but
on the other hand rendered habltable large parts of the Sahara desert
because of the increased rainfall, the divergence and mixing of races
was, if anything, greater than in Eurasia. Some African races, like the
South African bushmen, are apparently very ancient. Others, like the
Negroes, are very recent and probably of mixed origin. The recent races
of contemporary man did not, however, evolve from primitive, extinct
species of man but from existing races of Homo sapiens. Many of the bio-
logical features of Negroes, for instance, are more advanced than are
those of any other races, in that they are more divergent from the
features of primitive man, and his ancestors. These advanced traits
include thick lips, curly hair on the head, and the lack or scarcity of
body hair,.

These facts are mentioned in order to point out that from the
point of view of the evolutionist, the term "purity of the race” has
little meaning. All of the modern races of mankind are of mixed origing
the differences between them in this respect are merely in the extent
of mixing that has occurred in recent times. The genus Homo is excep=-
tional among all higher organisms in that it has uhdergone a phenomen-
ally rapid evolution in terms of progress toward a new adaptive complex,
and toward a tremendously increased dominance over its environment, with-
out the accompaniment of any permanent adaptive radiation.

This consideration of the biological evolution of mankind can be
concluded by some speculation about the kinds of selective forces which
guided it. The most significant changes which these changes brought
about were the following:

1. The change from the four footed gait of terrestrial apes and
monkeys to the bipedal gait of man, This required a consid-
erable change in the structure of man's skeleton, which can
be traced whenever fossils are found which include the right
parts.

2. The perfection of the hand for tool making. The generalized
apes from which the line leading toward man diverged had
already evolved hands with opposable thumbs, probably in
connection with grasping branches of trees,

3. Increase in brain size and intelligence., This inveolved not
ornly mere increase in size of the brain, but also particular
development of those centers in which intelligent responses
are localized. When whole skulls are available, these
changes can be followed to some degree.

e Change in the diet from fruits, hard nuts, and tough roots to
softer food, including an increasing dependence on meat,
This involved decrease in size of the tearing canines, the
development of more regular surfaces on the grinding molars,
and later the reduction of the size of the molars themselves,
These changes are easier to trace through the fossil record
than are any other parts of the skeletone.
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5. Increase in the ability to communicate with others, and to
develop organized community behavior. Direct evidence for
this type of change cannot be obtained from the fossil
record, but it can be approached indirectly in various wayse.

The greatest value to man of walking on his hind feet is the
freedom which this posture offers his hands for holding tools or other
objects, throwing them, or catching them. Since the first known ancestors
of man who walked erect, the australopithecines, were tool users, and
probably obtained much of their food with the aid of them, the gradual
change to the erect habit probably accompanied the increasing use of
tools. Both of these changes were probably promoted by the change from
life in the trees to existence on the ground, which began during the
radiation of the dryopithecine stock in the Miocene epoch. Chimpanzees,
man's nearest living relatives, often use tools such as sticks and stones.
In their native habitat, they have recently been seen to break sticks or
pieces of vine of the correct length for getting termites out of their
nests and to remove the branches from these sticks in preparation for
use, Observers of groups of chimpanzees saw young animals learning this
simple art from their elders. When molested by baboons, chimpanzees
often pick up stones to throw at them,

Since chimpanzees live most of thelr lives in trees and subsist
on fruit, tools are of little use to them for their principal tasks of
food getting. But for a ground feeding ape with similar intelligence
the situation would be different., It might learn to use sticks for
digging up nutritious roots or extracting rodents and ground-inhabiting
insects from their burrows. Its need for throwing stones to frighten
of{ enemies would be much greater than in the case of an arboreal ape.
Once throwing stones for defense had become a regular habit, the aps
might achieve enough accuracy to kill small game at a distance. Natur=
ally, the more quickly the ape could stand erect to achieve this purpose,
the more accuracy he would gain. There is good reason, therefore, to
suppese that the use of primitive tools and erect posture were both
acquired gradually and in relation to each other. They probably began with
the first tendency to spend long periods of time out of the trees. Based
upon the principle of double functlon during a period of transfer, as
discussed in the last chapter, we would expect that in the earliest
stages of this transition the apes lived partly on fruit and retired to
thetrees for protection, making increasingly greater excursions into
open territory in order to increase their food supply. A later stage in
the transition could have been one in which the daytime hours were spent
on the ground, but the apes retired at night to the trees for protection.
This way of 1life would have besn compatible with existence in the open
savannas, where some of the African dryopithecines lived.

Since the brain of the tool=using australopithecines is not much
larger than that of anthropoids, we might logically conclude that most of
man's intelligence was acquired after he had become a regular tool user
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and walked erect. Intelligence, however, depends not only on the size
of the brain in relation to that of the body, but also on the develop=-
ment of specific areas in the brain. Perhaps the australopithecines
were considerably more intelligent than anthropoids because of the
development of these centers. Even if the australopithecines were little
more intelligent than anthropoids in their overall reactions to stimuli,
the ability to imitate and learn must have been much more highly devele
oped in australopithecines than in typical anthropoids.

Nevertheless, the most rapid increase in brain size and presum-
ably in intelligence took place during the evolution of Homo ersctus
from the australopithecines. This increase accompanied the development
of well fashioned tools of a relatively constant design. At about the
same time, men learned how to tame and use fire. With better ‘tools,
these primitive ape-men learned to hunt large game, presumably in
cooperating bands. The selective advantage of more efficient communi-
cation under these conditions is obvious. Consequently, we may reason-
ably suppose that the period when man's brain was increasing mosi
rapidly coincided with the evolution of hisg ability to invent and use
language. We cannot overestimate the importance of spesch to man's
way of life. Not only is it essential for carrying out complex hunting
maneuvers and teaching the art of tool making, but it is also basic te
the development of ideas and plang for the future. If we wish to single
out any one period in human evolution when our evolutionary line acguired
the human state, we must point to the transition from australopithecines
to Homo erectus, when the first primitive forms of speech probably
evolved.
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