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INTRODUCTION

The prime objective of this paper is to present some of the
theories concerning human development beginning with some of
the earliest theories and progressing to some of a more recert

nature,

A general delinition ol the word evolution mesns change.
There 1s no doubt that there are many changes oeccurring about

us every day, The evolution with which this paper ls concerned

is & speclal kind of change c¢alled organic evolution., Thls sub=-
dlvision of evolution deals with changes undergone by living

things.




e

BACKGROUND

Many people believe that the whole idea of evolutlion started
with & man named Charles Darwin, This idea was brought about
becauge of his famous,; and highly controversial book, written
in 1859, This book was called "The Origin of Species by Means

of Natural Selection™ and was the first widely read book on

svolution to be published in Emgliﬁm“ Darwin's book fostered
an @Ktrﬁm@ly‘high interest in the subjeet of evolution which

pﬁi@r to this time, was rarely dlscussed and of little concern,

&lthmugm‘@ﬁrwin was the flrst to write about these ideas, he
was not the first to theorize upon the subject. The ides of
evolution is probably as old as humen thought itself. It cen
be traced as far back as the earliest recorded thoughts of man
although 1t was mame%imém'higﬁiy gpeculative and clouded by

guperstitions,

EﬁﬁLﬁ IDEAS OF WVOLUTION

The earliest im%$?$$L in human ﬁ@valﬁwm%mt came from @h@
&nai@nt %abylmni&m% about ﬁb@ year L000 B, ﬁ,l &mma of th@ﬁ@
am@i@mt W@Qplﬁﬁ were %mowa %m have charted fiva @@ﬂ@rqtiwma of

hwma&a &h&wimg the tramsmiﬁgiﬁm of aimilﬂm mham&at@wﬁmtiva |

1. Winchester, A, M., enetiecs, p. 20,




which the horses p&%ﬁﬂﬁﬁ@d‘ Other findings of the sanme period
show artificial eross-pollination in date palms, in&iaaﬁing

that @a/far hack ag 6000 years &gmyp@mpla und@maéamd the yrinw
¢iples of human ﬂnﬁ §1ant development, The Chinese peoples of
ancient Asis also did work in evolutlonary development uaing
rice, They developed diffevent varietles ol seed untilym i
perior variety wasobtalned, Thisg In turn led to the development

of better aww@&#

The ancient Grﬁﬁk‘philmamph@fa of thé Ionian thaml of 6000
B, C. were the first people to actually theorize on the develop-
m@ﬁ% of man, This was prnbably an outgrowth af their many
ﬁh@awiea on the origin of 11?@ &t&@lf;  Although ﬁﬁ@v@ are meny
aarly theories of human development @ivan by the ancient Greeks
the Tollowing are the most widely known:

‘1. .Thales = claimed that living organisms origlnated in
sea slime and were generated through the actlon of heat, sun-
light, and air, Thig, although one of the earliest theories,
1s the basgls fgﬁ Oparints modern theory of Chemical Hvolution,

(This will be discussed in detall on another page.)

2. Anasximander - (611 - 547 B, C.) thought that everything

arose out of sea ocoze then proceded through s series of succes-
| sive changes, Anaximander claimed that men were Cirst formed
ag fish, eventually cast off thelr skins and took up 1ife on
dry land, This has proven to be one of the better guesses, and

one that can now be supported by modern evidence.




Pythagoras - (500 B. O.) proposed the theory that man

and snimals originated from other similar men and animals., He
proposed that a molst vapor descended from the braln, nerves,
and other body parts of the mele during coltus and thet from
this, similer parts of the émhrym were formed in the uterus of

the female,

lie Xenophanes = (560 - L80 B. ¢,) was credited with having

dlscovered that fossils, such as petrified bones embedded in
rocks repregent the remains of animsls thaet once lived. He
also t&m@hﬁ that all organisms originate from esrth and water,
He theorized that the yr esence of merine fossils on dry land

indicate that ooean once covered the aresa,

5, Anaxagorus - (510 - 428 B, C,) theorized that all men,

rlants, and animals came from the earth's slime and were formed
when btiny embryos were carried to earth by the falling rain.
No ides iy given though, as to where these @mwwg@svmay have

originated,

6. Hmpedocles - (490 - Lhl B. C.) elaimed that plants and
animals were formed from live inorganic substences either by
a process of generatlon from similar sources, or by self~

organization and growth from dis-gimiler sources. IHmpedocles

thought that enimals srose as unattached organs and parts, whieh|

joined together in haphazard fashion, He stated that most of

these conglomerates were fresks or monsters incspable of living,




but that occasionally there appeared seversl combinations of
organs capable of 1life, survival, and reproduction, These

successful combinations eventually populated the sarth,

6. Hpicurius - (341 - 270 B. C.) teught that under the
moist influence of the rain and the sun's heat, worms and other
animals, through a process ol sponbaneous generatlion; arose

from the earth's manure.

To Aristotle - (38 - 322 B, C.) claimed that snimals
originate both from other similar snimals and from lifeless
moateriale as well, Aristotle is sometimes called the father
of the family trees becsuse he classified the organlc world in
three states:

1. Plants
2+ Flent-Animals
3. 4inimals
He constructed a genetic series leading fram‘lgw@r forms af

animals up to man at the apex,

LATER THEORIES OF EVOLUTION

After the great Greek civilization there came a period in
which mach of the known world fell under the direct influence
of the everw-expanding Christisn Church., 3Some of the sarly
Chrigtien Church 1@a&@rg to theorize upon the subject of evolu-
tlon weret , |

L. %mimma - (315 . 379 A. D.) who stated that the earth




prw&um&ﬁ both plants and qmimal& as imﬁiaat@d in the ﬁld Tostaw

ment,

2, 5t, &uyuﬂt&ﬁa - (35 - 430 A, D.) who stated %h&t the

will of God aauld produce l&vinw things from se@&s or inarﬁamia
mﬁt@r&al as well, This theory, although not apr @ﬁrimg as one
w%iah,migh% have much significance, proved to be one of the most
profound theories fmwmaﬁ since that time, 7Thig theory, while
st&timg that evolution was possible, ﬁm@g@%t@ﬁ the possibility
of a devine creater diﬁam%imgAﬁh@ degign of all living organisms
It made the idea of evolution acceptable in the eyes of the
Christian Church, Also substantiasted by this theory was the
idea that God created man from dust., This idea also gave

wolght to some of the early "earth's slime" theories.

After the Heprly Christlen Era, there came & period of little
interest In evolution, The Rensissance, with 1ts rebirth of
inventiveness and im@@réﬁt in gelence, then brought about a
new interest in evolution. melmwim&'ﬁhﬁgsgﬂﬁimé, these

selentists added their thoughis on the origin of life:

1. Alexsnder Neckham (115 ?~l’l7) - “hy tated that he bew
lileved that birds originsted from fir tress tﬁat ceme in contact

with the salts of sen water,

2. Faraa@&aug (1493 - 1541) - = fammms‘physician and ale
chenist believed that gubj@ahiﬂ@ humen sperm to complicated

processes could produce the homonuculus, or 1little man., This




little man would @vantmally mature into an adult human belng.
}aravﬁlcuw maﬁ@ no guess sz to thm origin of ﬁh@ @ﬁo&ua@r of

the asperm.

3+ Harvey (1578 -~ 1657) - a famous Inglish physician, bew
11@?@@ thﬁt 2ll 1ivimw things came from eggs, but that by othey
special mramm&aaﬁ, other things aeulﬁ be prmﬂmc@d fr@m ﬁ@e&vimg
material or lifeless matter, As an @xmmpjﬁ mf his %ﬂﬁﬁrv he
ci%&ﬁ th@ worms and 1n$@mtw whimh were ?munm on, and thﬁupht

to be, spontaneously @@mmv@hmd frmm manure.,

L. Von Helmon (1577 - 1lélily) - a femous Brussels physician,

| eleimed that mice could not originate spontaneously from wheat
kernels, snd that the spontaneous generatlion theory was highly
improbeble, Von Helmon was th@vfir@t man to openly oppose,

and speak negatively on the spontaneous generastlon theory.

5. Descartes (1596 - 1650) and Newton (16L3 - 1727) held to
the theory of spontaneous generation of living érgami&mﬁ from
daaéyim@ meterial or lifeless matter, With the theories of
m@gcawt@g, Hewton and Von Helmon, two distinet schools of
thought now were begimnning to confllet. One held to the theory

of svontaneous generation and ths other did not.

6. Redi (1626 - 1697) = inspired by Von Helmon's claim thab
spontaneonus g@n@raﬁimn was highly Improbable, also attacked the

iden of &pmntanwﬁu% y&nﬁratiam.




oo

He began tb mxp@wim@nﬁ and soon, through his famous experi-
ment,? using maggots and meat, had sccomplished his objective;
that of disgproving the theory that 1life can be generated spone

taneously,

7+ Lamark (17hl - 18&9) - Was best known Tor his th@@ry |
mﬁ use anﬁ disuse of body parts in which the u@é or need of an
organ may bring about a modification in that orgsn., Lamerk
#upgart@d the theory of spontaneous generation on the basizg of

observations made of mushrooms and perasites, Also attributed

to Lemark is the theory of inheritance of ascaquired charscteris-

tles,

8, Leswenhoek (1633 - 1723) - used the sarly miarmgeﬁ@@

wﬁiah he invented, in the observation of microorgenisms @ram
ﬁ@mf in . deecaying metter. Leewenhoek ﬁl@m mbgwﬁvaﬁ living
apormsg In %h@ sém@m of various animals and concluded that the
sperms furnlshed the 1ife of the smbryocswhile the egg of the
female wrmviﬁwﬁ a place for the nourishment and development of

the embryo,.

9, Buffon (1707 - 1788) - a French blologist theorized thet
decomposad mmimalawﬂmﬂ wvﬁ&ni@mg recompose fmrmimg nﬁw o1t e
ganisms, This th@m@y, ﬁwvjm; gﬁ@ﬁﬁ qu@al to thwﬂ% inalin@d

to believe in %mpnr%t?timn, was beaged, however, on highly

mmmmiwmtiiiv wvmimmaﬂ.

24 &mhriaﬁ; M. L, snd Fogel, S, ﬁ%ﬁgg-ﬁﬁwﬁﬁimwmtﬁ &QVE&ﬂxmﬁg,




It also seems to be the only one advocating reinecarnation as a

possibllity for the origin of living things.

10, Needham (1713 - 1781) believed in the spontanecus ge-
neration theory. He experimented with gravy and thought that
he had proved that gpontaneous generation of 1ife was possible.
This experiment has since been discredited on the basis that;
the instruments used a@ﬁ%&im@d bacteria which contaminsted the

gxperiment,

11, Spallanzani (1729 - 1799) was more widely known for his

experiments with, and successful filtration of, sperm.
Spallanzani dlsproved Needham's theory. He dlscredited Heed-
ham's proof of spontaneous generation by m%mwing that Needham
was careless in the sterilization of his eoulyment., Heedham
therefore, on his instruments, introduced organisms Iinto the

gravy during the experiment,

12, Pasteur (1822 - 1895) was the last of the later thooristd
and by far one of the most importsnt, Pasteur had much to do
with the theorizing on the origin of life, Fasteur substan-
tiated many of Spallanzani's earlier experimental findings in
conjunction with meny of his own, He, in experimenting to
digprove the tﬁaafy of spontaneous generation, caducted one of
the most important experiments of all time,> In this gEPOri=

ment he purified wine through a process which we now call

3. Gabrial, M, L, and Fogel, S. op. ¢it., p. 110 - 118,




pastewrlzation, In this experiment ﬂ% bolled wine in a flesk,
both to destroy sll the micreorpenisme and to oreste a vacuum,
In this vacuum process no Uorelgn orgenism could snber and
apoll the wine through fsrmentetion. This some wine can be
soen standing today, atill unspoiled, This femous szperiment
and vrocess gaved the French government untold wonlies, but

more imsortsnt still were all the advancemsnts mads in selience
an o result of 1t. Ap a dirvect result of this experiment, the
theory of spontaneocus generation, in relationship to the oripin
of life snd evelution, hed been seldom heard or discussed to

amy great exbent, until reocently.

TEODFYTNS  rE e T R e R ey Wy o
RuGun T THRoBIRs oo F“ﬁ%:;z ORIGIN OF :f}f;%

1L AND BVOLUTION

In the present age of our expanding universe with lts eme
rhasls on spece exploration, snd with the advent of hiphly
spacializsed (lelds of study in sclence, several new theaories

sbout evolublion and the crigin of 1ife heve come into nromie

TG,

1. Commozoie Theory - This is the more recent theory of

- nally resched the earth sneoldentally Tpom some other part of
%%@ universe, This theory, slthough possible, is hiphly lme
probable due to the fact that outer spres 1lg too intensly
gold snd dry fer spores %o remaln alive thers, This thoory,
provides no ﬁwﬁlg now i@@&g enn the theory of 1lile, bubt merely

attenpts to ghiflt the seene for the origin of 1ife frow the




earth Lo & remote part of the universe, Basleally 1t does not
introduce any chenges in the origin of life ldeas which were

previously mentlonec, in earller theories,

2. Opdrin's Theory of Chemicel lvolution - This is senother

e

of the more rscent theories on evolution, It malntains that
various chemical elements present on earth combined and evolved
to produce various complex orgenisms, The following 1s & ge-

neral outline of the theory:

A) The earth is b@&i@@@ﬁ‘ﬁm’h&va:@éiginaté& a8 a f%&gm@mt
. of the sun, o | |
B) A spectographiec analyeis of the sun's atmosvhere and

those of other stars show thati nitrogen (N) carben (C)

and hydrogen (H) exist not only as free elements, but

also a

e

s compounds (methone - ﬂﬁhjg (ammonia - NHz),

8) Complex hydrocsrbons have been formed in meteorites,
showing that they can be produced without living or-

ganigms,

'D)  As the earth cooled, heavy rains showered down upon
th@kh@&ﬁ@d‘ﬁurf&aé graﬁamllyVQQWQwim@ the tempersasture
of the sarth and @r@ﬁuﬁimg'amywr heated steem in the

abtmosvhere.,

~B). Graduslly the earth cooled and large bodies of water

-~ were formed, These bodies of water provided an ideal




eradle in which life might begin.

F) From these snclent seas or cradles of 1ife the combina-
tion of various chemlical elements evolved to more com-

plex organisms,

3., Frederick Wohler (1828) gavacﬁﬁ@pmrtléﬁ'ﬁyarin'a Theory
in an experiment which he performed. He prﬂﬁuméd an organic

compound {urea) from essentlially inorganic materials,

L 8. L, Miller synthesized amino aeids (glycine and sna-

line) by miwépﬁa%img water vapor, smmonla, m@ﬁhﬁm@; ﬁhﬁ ﬁydrag@m
over an éima%riﬂ discharge, thus, ersating not 1life ltselfl,
but a basic necessity of living wvg&n&éw@i amim@ g@i@gé ,?ﬂﬁ
reason amino acids are considered baaimzﬁg 1ife is that it is
highly pﬁmhmbl@lthat amine eelds may b&fﬁ&ﬁﬁhgﬁi%@ﬁ into pro-
teins, which are thought to be the source ¢f ﬁll 1ife, If
this ls true, end it is possible to synthesize or produce pro-
teing, then Oparints ﬁh@apy of mh@mic&l~@vmlatimmfwwﬁmﬂ‘b@
highly vali§; kaavim/m$ﬂt@ﬂ that pr@téiﬁ.iﬁ by no means lie-
ving matter, éﬂﬁ“ﬁié@&m in ite @trmaﬁwr@ of chemicals 18 the
capacity for f@gﬁb@@ Q?ﬁ@mig,ﬁvalgtiwm, which under certain
conditions may_l&ﬁd'téiﬁhﬂ ﬁri@im of living things. The
%&$$@g ué@ﬁ, ihvﬁillér's @x@ﬁwimamt'tm gupport Oparin's theory
W@r@ believed to have been pﬁ@ﬁ@nt;in the early atmosphere of
.ﬁh@ earth, Disgrem #1 is an illustration showing how Miller
p@rf@mmad‘hi@ experiment, and the apparatus he uged,

In summarization of 8, L. Miller's experiment, it should
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DIAGRAM #13

3. L. Miller's Experiment in the Production of Amino Acids,

Electrical

FS 5

Miller made amino acids by cireulating methane (CH,), emmonia
(1H3), water vapor (Hp0) end hydrogen (Hz) past an electrical
discharge. The emino aclds collected at the bobtom of the
apparatus and were detected by paper chromotography,

Discharge




1,

be stated that if Oparint's theory of chemical evolution is
tru@, and that 1t was at one time possible for an organism to
rise &pmﬁﬁ&mawmaly, although not imposaible, it would be highly
improbable for it to happen now, under the earth's present

atmospheric conditions,

‘Recent theories of evolubion and the origin of life are
for the most part theories having a chemleal compound basis,
The followlng outline is &ﬁ attempt to explain h@ﬁ, by the
chemical evolution theory, life begen and how evolubtion played
its part -in this story of lif@.‘ |

HOW DID LIFE BmoINz™

I andiﬁi@n of the earth at the beglioning of 1&%@,
A) The earth was hot and bare, |
B) Rocks lay bare, |
©) Water concentrated into seething oceans,
D) The atmosphare was in a chemical tmrhul&mﬁé»
E) Volcanoés were erupting and laced the sky with
many parﬁialés,‘

) e sun shone in a flerce radisnce,

- II First appearance of 1life on the earth,
A}  There were microscople particles that were pro-
foundly primlitive. |

1. There were no cells and no orgenisms at this time.
2« Protein molecules had not yet made an appearance,

e  "How Did Life Begin?" in Seience Digest, p. 75 =~ 80.
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ITI

B) Volecanoces

¢)

1.

3e

Shot dust particles of infinite variety and of
many elements inte the atmosphere,

These intermingled witﬁ,mmlaaﬂleﬁiﬂf methane,
ammonia, hydrogen, sulflde and droplets of
water,

These ﬁavti@&@s‘aonﬁinu@d to rise and were ine

tensely radiated by the primitive sun.

Chemical reactions in the atmospherse,

1.

25

3

L,

Ammonisa, methane, and hydrogen sulfide were
transformed into new organie or ecarbon compounds,
Flyeine the sgimplest of the amino seclds was the
first by produet at this time,

Amino acids were gub jected to the sun's radistion
and gmm@ were rained dowm on the primitive earth.
Some of these amino aclds landed in the nourishing

protective oceans,

Growth in the oceans,

Ay

B

The ccesns were soon like a thin soup; about 109

of the oceansg consisted of organic compound-amino
aclde.

These compounds flosted In the oceans and reacted to
produce more complex compound-slchols, aldehydes,
keytones, and others,

The chain of amino acids grew longer and meny varie=

"~ ties of proteins arose. Here we had the beginning of
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the protein molecule.

D.

The protein molecules formed colloidal or jelly-like

solutions in the ocean water. These colloids separated

and were then seen as divisions of organic substances,

IV Changes in the earth,

Ay

Violent physical evolution of the earth had begun,

1l
2,

3a

The earth had cooled.

Warm seas were still filled with complex substances
and stagnatlon formed along the earth's seacoasts.

The cooling of the earth started great upheavals on

its surface, Volcanoes erupted and great masses of |

earth's material were shot skyward,

Thunderstorms raged endlessly.

3"‘?
2.
3.

Thers was extremely high humidity,
Great hurricanes sbtruck the earth,
Glant tides swept against the earth sending spray

high into the stmosphere,

V Selective Processes come into play,

. A*

Strong collolidal substences became removed from the

weal,

1.

o
E 3

3.

This gelﬁetian gave rise to highly developed sube
stances,

Bnergy, obtained from the sun, helped te transform
the colloidal substances into 1ivimg'orgaﬁiwma,
Voi@anmea h@lp@d to get the substances high enough

into the atmosphere to zet the sun's radistion,
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Be Change in substances ceme sboubt,

1,
2.
3e

He

5.

6o

Te

Radlation transformed the colloidal substances

into thin plastic sheaths,

The centers of these sheaths wers later to be
transformed into the nuelei of the cells,

The plastic sheaths were permeabls so that the
nuclel could obtain nourishment snd grow,

Thié growth ﬂmmmimuéﬂ until the nuclel became so
large that they had to divide, Thug, we had
flasion teking place,

These cells then returned to the seas and contimied
to develop.

Agein the tides sent these organisms high into the
sky where radiatlon again changed the cell, by
producing an outer sheath whi&%;im@viﬁmn@d the
components forever,

The ecells then returned to the ocesns as & vermanent

organisms, = able to withstand outside forces.

VI How long 4id 1t tske?

As  1f we belleve the concept that the earth was ecreated
gix billlon years ago, sbout 5,8 billion years WQﬁld
seem to be about the length of time involved in the
evolutionary development of 1life,

. HMillions of years passed before the time in-
organic gu%gtmmaa% became changed to orgenie
e@mpaumﬁg.’
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2+ Agein many more mlllions of yesrs passed before we
had protein molecules and even more millions of years
pasged belfore the first primitive cells ﬁ@ﬁ&&wﬁﬁg‘

B, For about 1.5 billion years these primitive cells ad-
vaneced along the evolutionary ladder, %%ﬁwmiﬂﬁ.@ﬁ?ﬁ and
more comnlex,

Ce PFinelly, about 2.5 billlon years ago, cells hed advanced
to the point where they were developed enough to leave
fossils,

De  From this point on to the present, progress up the evo-
lutionary ladder proceded faster and faster and became
increasingly complex, until it eame to man, the ultimate

miracle of evolution.

SUMMARY ANT CONGLUSION

Since the earliest recorded thoughts of men we cen find
evidence of man's burning euriosity to find mﬂt,mmw@ about
himself and from whence he came. This paper has attempted to
bring together some of tmi&'thinkimg, not to vrove or dlsprove
the various theorlies of evolution and the origin of 1ife, but
merely te present them asg food for further thought., In conelye
sion, as long as man continues his curious quest for mors
knowledge of his exlistence, we know that thers 1s reslly no

ond yet wriliten to the fasclinating story of 1ife - BEvolution.
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