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XV.Biology and the Rise of the Social Sciences

Abstract

Modern science, it has been said, has undergone three revolutions: the Copernican, the Newtonian, and the
Darwinian. This oversimplification is valid if our standard of judgment is social impact. The Newtonian
synthesis, which absorbed the Copernican, had convinced men that the physical universe behaved in
accordance with inviolable natural laws and that these laws could be expressed mathematically. With the
confidence inspired by this world picture, science sought to find those natural laws under which the animate
and inanimate aspects of the world operated. Equally influential was the tradition which cherished the ideal of
the conquest of nature through the utilization of scientific knowledge. The many discoveries and inventions of
the eighteenth century lent assurance and optimism to the prevailing attitude. The present chapter relates
some of the divergent influences which merged into the Darwinian synthesis: biological evolution. [excerpt]

Keywords
Contemporary Civilization, Copernicus, Newton, Darwin, chemistry, geology, biology

Disciplines

History | History of Science, Technology, and Medicine

Comments

This is a part of Section XV: Biology and the Rise of the Social Sciences. The Contemporary Civilization page
lists all additional sections of Ideas and Institutions of Western Man, as well as the Table of Contents for both
volumes.

More About Contemporary Civilization:

From 1947 through 1969, all first-year Gettysburg College students took a two-semester course called
Contemporary Civilization. The course was developed at President Henry W.A. Hanson’s request with the
goal of “introducing the student to the backgrounds of contemporary social problems through the major
concepts, ideals, hopes and motivations of western culture since the Middle Ages.”

Gettysburg College professors from the history, philosophy, and religion departments developed a textbook
for the course. The first edition, published in 1955, was called An Introduction to Contemporary Civilization and
Its Problems. A second edition, retitled Ideas and Institutions of Western Man, was published in 1958 and 1960.
It is this second edition that we include here. The copy we digitized is from the Gary T. Hawbaker '66
Collection and the marginalia are his.

Authors
Robert L. Bloom, Basil L. Crapster, Harold L. Dunkelberger, Charles H. Glatfelter, Richard T. Mara, Norman
E. Richardson, and W. Richard Schubart

This book chapter is available at The Cupola: Scholarship at Gettysburg College: https://cupola.gettysburg.edu/

contemporary_secl5/1


http://cupola.gettysburg.edu/contemporary_sec15/
http://cupola.gettysburg.edu/contemporary/
http://cupola.gettysburg.edu/contemporary/TOC.pdf
https://cupola.gettysburg.edu/contemporary_sec15/1?utm_source=cupola.gettysburg.edu%2Fcontemporary_sec15%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://cupola.gettysburg.edu/contemporary_sec15/1?utm_source=cupola.gettysburg.edu%2Fcontemporary_sec15%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages

XV. BIOLOGY AND THE RISE OF THE SOCIAL SCIENCES

Modern science, it has often been said, has undergone
three re iens: the Copernican, Lhe_NewtanLan and _the
Darwinian. This, oversimplification is g@;;grai;our standard
of judgment is 6201a1 1mpag§ The Newtonian synthesis, which_
absorbed the Cowernican, hdd convinced men that the physical
dniverse behaved in accordance with inviolable natural laws
ABH:IEaf‘thece 15ws ¢ould be expressed mathematically. WI”h

i St et

to flnd those natural laws under whlch the animate and 1nan1mate
aspects of the world operated. Equally influential was the
tradition which cherished the ideal of the conquest of nature
through the utilization of scientific knowledge. The many dis-
coveries and inventions of the eighteenth century lent assur-
ance and optimism to the prevailing attitude. The present
chapter relates some of the divergent influences which merged
into the Darwinian synthesis: bkiological.evolution.

Lstr : > , both of
which developed from the emp1r1cal cra t tra-ltion For al-
most two hundred years chemists had sought to uaravel the
nystery of combustion and its relation to the smelting of
metals., A deep prejudice assuming the existence of a com-
bustible element (subsequently named phlogiston) and the tech-
nical inability to distinguish the gases in air prevented a
solution to the problem. Several kinds of '"air"” were known,
but they could not be purified or isolated. Joseph Priestly
(1733-1804) , an English Unitarian minister who later sought
asylum in the United States and whose laboratory apparatus is
preserved at Dickinson College, increased the number of known
gases from three to fourteen, and began to determine their
properties. Anton Lavoisjer (1743-1794), an amateur French
chemist who was guillotined during the Revolution, carefully
studied the history of experiments on combustion and devised
many of his own. He recognized the existence of a gas in air
which supported combustion and which was also involved in ani-
mal respiration. To this element he gave the name oXxygen.
Within a few decades the fundamental similarity between com-
bustion and animal respiration, and the nature oI photo-
synt hesis iq_gggggwg}gpts was demonstrated.

Meanwhile, t ical ienc 5 aturi i he
ng;gg_disiz;g;§_ai_Germgpy and Scotland. The empirical pro-
cedures for locatlng and. recovering c¢oal, irong lead, mercury,
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the earth posqessed great age, extendlng perhaps through m11-
lions of years., Countless fossil animals and plants fouund  in
sedimentary rocks attested to the ex1stence o? extinct races of
stranve creatures, Soi; ng as thes re
osited

4_____22_5___.
gg; the fact

5 ‘ ffere*t f03511s in orderly
Succesaion soon forced the conclusion ihal there we: gumbeqﬁﬂu¢f
of eras of earth Equnrv Several narura11qts attempte to
1ﬁtﬁfﬁfet these perplex1ng data in terms of_ cwvolution. Borrow7$ )
ing from the prevailing idea of pro = fhay found evidenc ““4a£7
for a grand parade of progression through earth history. /~f;zv-
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The most suggestive expression of this new view is to be

found in Epoques de la Nature (1779), written by Geor rges Buffon
(1707-1788). Buffon theorized that the earth was Torme
collision between a comei and tae sun. the incandescent mass
thereby released gradually coollng The earth slowly passed
through a succession of evpochs: consollahtionJ formation of
the atmosphere, condensation of the oceans, appearance of con-
tinents, origin of life, and finally the appearance of man and
his assumption of supremacy over nature. These epochs, he be-
lieved, spanned many thousands of years. Georges Cuvier (1769-
1832) , who was primacily a zoologist, zeallzedﬁthat the succes-
sion of_gnimal forms during zeolog:cal historv was really the
recqgg of vast numbers of species living.during. different
epechs_niatimav. Periodie-extinction, Cuvier argued, was.due
to catastrophes, the last of which was the flood of Noah,

Meanwhile, man’ e A f hi undergone
profound change, Faffseveral hundred years, 1+_h3d_boaa—¥ecog-
nized that the human body was fundamentally like that of ver-
tebrate anJmals° Indeed anatomists siace Galen (130-200) had
used apes” and’monkey% to demonstrate the muscles, organs, and
skeleton of man. It was Andreas-Vesalius (1514-1564) who, upon
repeated skillful dlssectlon.of human bodlesg challenged ;Qe
accuracy_and authorit reopened the
direct observatﬂongl,ghg_experlmental approach to humaﬁ"biologya

el

Durlnﬂ the sixteenth and seventeenth centuries such investi-

gators as Andrea Cesalpina (1519-1603) and William Harvey (1578~
1657) demonstrated the circulation of the blood and proved the

heart to be a muscle, a mechanical pump. The application of
the microscope to the study of minute forms of life, tissues
of the body, and the growth of embryos rapidly opened new vis-
tas of biological thought.
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many thousands.of kinds of plants ahd'anlmals hitherto unknown
to naturzalists. In fact, ”TH@%@“ﬁSVETTles oufhumbered the forms
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occurring in western Europe. Same of these were strange or un-
usual, yet others were unmistakably similar.to common indig-
enous European species. This wealth of new forms interested
biologists, particularly in England and France, which had ex-
tensive colonial possessions.

The taxonomists., who were engaged in naming and classify-
ing this multiplicity of forms distributed over the face of the
earth, found the prevailing Aristotelian concept of species
almost useless ig,solvingwpxoblemsmgi_kinshipsox\dlﬁirlhuxiono
Partly on ph1losophical grounds and partly because of religious
conviction, species had been assumed to have been created im-
mutable entities. Discovery of additional species thus in-
creased man's knowledge of the created world, of God's handi-
work.

Jean Baptiste L arck (1744 1829) , a French naturalist,
a:;ueaffﬁat s-ecie. yere astantly undergoing change throu_h

v1ronme;;tB Lamarck be11ev at_ the envi nt had a direc
IQﬁlEgggﬁ_gn_ﬂn_ggggnggm..forc1ng.if o Eagnr itself to new
¢onditions or perish. The term "inheritance of acquired char- , 7
acteristics" is usually applied to his theory of evolution. Paaly Gt melz
Species which graded into one another posed a difficult prob-za~4ba/%
lem. Could larger categories of related forms be ratlonallzed;;mﬂ%éa?
into a natural system? Just how this colossus of descriptive

data could be arranged into natural groups was uncertain, but
Cuvier’s attempt to define the major groups of the animal king-

dom was a vision of things to come.

the first three decades of the nineteenth century a
number of spectacula¥r vitalized the study of biol-
ogy and transformed it into an experimental science. One which
was to influence all subsequent biological thought was_the cell
theory,. which visualized all living things as composed of minute
units of structure and function, called cells. Almost before

this discovery could be appreciated, i_Jgggﬂgggggnizeg_ihgg_gl1
living precesses—wers-confined elati

cells. This substance was pamed protoplasm. It is the physical
basis of life,

Here were two interrelated ideas, really a single concept,
which implied a unit of life throughout the living world. The
cell concept in biology was comparable to the atomic concept in
physics and chemistry. Its logical consequences include the
germ theories of fermentatioh, disease, and inheritance (the
egg and sperm are cells) as well as more adequate interpreta-
tions of blood, endocrine glands, antibiotics, and the nervous
system. The un;xexsg;;jx_g__;he cell concept is such that it
has come to be accepted essentially without reservation.
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The more experimental aspects of biology, such as physiol-
ogy and bigchemistry, established the basic facts of animal

nutritlen and photosynthesis in plants, The transrormations of
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matter and energy in the cell processes were similar to those
observed in the inorganic world. Thus the living world came to
be considered as an extension of the non-living. In 1833 urea
was synthesized. Urea was a substance hitherto known to occur
only as a product of the animal body. By this event the barrier
between organic and inorganic chemistry had been broken down.

Yet the nineteenth century scientific revolution did not
stem directly from chemistry, geology, or experimental biology.
It remained for a quiet naturalist educated for medicine and
the ministry to develop a synthesis of biological knowledge in
terms of evolution.
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