19" Century
Reactions to Darwin }

Ignoramus, in hoc signo laboremus’
We are ignorant: so let us work (Charles
Darwin)
N¢ = = universe is unworthy
of study.”

Darwin: His Own Critic

» |n the course of the Origin Darwin considered a number of
possible objections to his view—for example:
Why, if species have descended from other species by
insensibly fine gradations, do we not everywhere see
innumerable transitional forms?
»Short answer: the fossil record is imperfect

(How) is it possible that an animal having, for instance,
the structure and habits of a bat, could have been

formed by the modification of some animal with wholly
different habits?

»Short answer: through a long history of gradual
change

How Could Natural Selection Create
Somethmg As Complex as the Eye?

“To suppose that the eye, with all its inimitable contrivances for
adjusting the focus o differant distancas, for admilting different
amounts of ight, and for the comrection of spherical and chromalic
aberration, could have been formed by natural selection, seems, |
frealy confess, abswrd in the highest possible degree.”
Yet raason tells me, that if numerous gradations from a parfect
and complex ayea o one very imperfect and simple, each
being useful to its possessor, can be shown o exist; if further,
the eye does vary ever so slightly, and the variations be
inherited, which is certainly the case; and if any variaion or
modification in the organ be ever useful to an animal under
changing conditions of life, then the difficulty of believing that a
perfect and complax eye could be formed by natural selection,
though insuperable by our imagination, can hardly be
considered real.”




Evolution of the eye
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Eye and telescope

= "Il is scarcely pessible 10 8void comparning he eye 10 8 1ekeacope, We know
#at this instrument has been perfecied by the long-confinued efforts of the
highest human Inteliects; and we naturally infer that the eye has been formed
by a somewhat analogous process. . . . If we must compare the eye %o an
optical instrument, we cught in imagination 1o take & Tick layer of ransparant
5508, with & nerve sensitive 1o light benealh, and hen supposs every pan of
#is lyer 10 be continually changing siowly in density, 50 as 1o separate into
layers of difforent densities and thicknesses, placed at difforent dstances from
each other, and with the surfaces of cach layer slowly changing in form.
Further we must suppose that there 8 8 power always intently walching each
shight accidental alterstion in the transparnent layers; and canlully selecting
each alteration which, under varied drcumstances, mary in any way, or in any
degree, tend %0 produce a distincler image. We must suppose each now state
of the instrument 1o be multiplied by the millior; and cach %o be preserved tll a
betler be produced, and then the cld cnes 10 be destroyed.”

In recent years engineers have sdopled Natursl Selection s a means of
creating designs

The Genesc Algorthm iteralively generaies varants and salects among
them

Supporters of Darwin
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Clicker Question

Huxiey begins his essay by taking about ime and gealogy.
What s his point?

A. To defend the unitarianism principle that similar
processes o those operative today have worked over
long aeons In the past to create the formations we see
today

. To show that becauss of the long time periods
operative in geciogy we simply cannot know how
geological formations were created

. To repudiate the uniformitarian principle and defand
the view that geoclogy evidencas much larger-scale
changes than are operative today

. To show that continuous changes of the sort operative
today could not explain the divergence of life forms

Clicker Question

When he tums to plants and animals, Huxey makes a
great deal out of persistent specias—specias that have
remained much the same through recorded time. What
is his point?
A. These specias are evidaence of the Divine
craation of original forms
B. These specias are the final stage of an earfier
procass of gradual modification of pre-existing
species
C. These specias no longer have competitors and
hence Natural Selection no longer works on them
D. These specias show the limits to the ability of
Natural Selection to generate changes in species




Wilberforce vs. Huxley
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Looks more bitter in hindsight

Clicker Question

What view does Wilberforce defend in his review of On
the Origin of Species?
A. Religion is supported by Revelation and appeals

B.

C.

to science can only distort the truth

Darwin is a secret atheist and it is the duty of
Christians to repudiate him

That important facts about humans such as
reason and language are incompatible with
Darwin’s account of the orgin of humans from
lesser species

. Darwin is only describing the procass by which

God is operative in nature—God is the quiding
force behind Natural Salection




Wilberforce’s published review

» Darwin did not have sufficient proof from the fassi record
for existence of any transitional forms

» Practical breaders had never produced a new species by
selection

» Selection could only “fine tune” adaptations, but could not
creats anything new

» In addition, he quipped that Darwin “showed our
unsuspecting cousinship with the mushrooms.”

Darwin and Church of
England

* Darwin wias buned in Weslminslaer Abbey

st in fossd fish, accepted
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» Richard Owen |1

Idealist morp




John Herschel
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Ernst Haeckel (1838- 1919\ A Friend?
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Haeckel's Representation of
Phylogeny




Haeckel vs. Ernst von Baer
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Galton and Eugenics




Eugenics Program

Hur

Karl Pearson

» Pearson reported that the first thing he

could remember was sitting in a high chair

sucking his thumb. Somecne told him o stop

sucking R, and added that unless he did so,

the thumb would wither away. He put his

two thumbs together and lcoked at them for a

long time. “They look alike to me,” he said to himself. *| can't see
that the thumb | suck is any smaller than the other. | wonder if she
could be lying to me.*

“it was Galton who first freed me from the prejudica that sound
mathematics could only be applied 1o nalural phenomena under the
calegory of causalion. Hera for the first time was a possibdity - | will
not say a cartainty - of reaching knowledge as valid as physical
knowledge was thought to be, in the field of iiving forms and above
all in the field of human conduct”

Pearson and Statistics

21} was that a

correlations both in actual

And for testing the significance of correlations in samples




Pearson and Eugenics

Discussion Question

What accountad for the great interest in sugenics
amongst biclogists (and many others, including Teddy
Roosevelt) from the 1860s until the 194087
A. Growing awaraness of the enfeeblement of the
poorer classes in industrialized England
B. Reprots like Darwin's of the savage and
degraded forms of life he found in many parts of
South America

C. Recognition that breeders have been able to
promote great improvements in their stocks than
when left to Natural Selection

D. The horrors of putting sugenics into practice
(e.g., the Holocaust) wera not yat known




