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The arguments in the Origin of Species

Table 5.1 The Origin’s overall argument structure

General description
of part

Chapters

Herschelian
interpretation

Presents
observations from
natural history
and an analogical
argument from
artificial selection

Deals with a
miscellaneous
collection of
problems
confronting his
view

Explains how his
view can explain
many groups of
facts

-4

Demonstrates the
existence and
adequacy of
transmutation by
means of natural
selection

Some arguments defend
the idea that
transmutation by
means of natural
selection is adequate,
others defend the
idea that it is
actually responsible

Demonstrates the
responsibility of
transmutation by
means of natural
selection

The Structure of the Origin

The arguments in the Origin of Species

Table 5.2 Darwin's analogy between artificial and natural

selection

Artificial selection

Natural selection

Variations produced (through
unknown mechanism|

Man selects variations

|sometimes by conscious

efforts and often by
unconscious means|

Variations inherited (through
unknown mechanism|

The three factors above cause the
production of domestic races

Variations produced (through
unknown mechanism|

Nature selects variations by
providing conditions that give
organisms with certain variations a
better chance to live and reproduce]

Variations inherited (through
unknown mechanism)

The three factors above cause the
production of the natural
counterpart to domestic races,
which, Darwin inferred, were fully
fledged species




Lewontin’s Three Conditions

he mechanism by which organisms
are said to adapt to the environment
is that of natural selection. The theory
of evolution by natural selection rests
on three necessary principles: Different
individuals within a species differ from
one another in physiology, morphology
and behavior (the principle of varia-
tion); the variation is in some way heri-
table, so that on the average offspring
resemble their parents more than they
resemble other individuals (the princi-
ple of heredity); different variants leave
different numbers of offspring either im-
mediately or in remote generations (the
principle of natural selection).
These three principles are necessary
and sufficient to account for evolution-
ary change by natural selection. There

Adaptation was introduced by Dar-
win into evolutionary theory by a fourth
principle: Variations that favor an in-
dividual's survival in competition with
other organisms and in the face of envi-
ronmental stress tend to increase repro-
ductive success and so tend to be pre-
served (the principle of the struggle for
existence). Darwin made it clear that the
struggle for existence, which he derived
from Thomas Malthus' An Essay on the
Principle of Population, included more
than the actual competition of two or-
ganisms for the same resource in short
supply. He wrote: “I should premise
that I use the term Struggle for Exis-
tence in a large and metaphorical
sense. ... Two canine animals in a time
of dearth, may be truly said to struggle
with each other which shall get food and
live. But a plant on the edge of the desert
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Natural selection is differential reproduction duve to
differential fitness (or differential adaptedness) within a common
selective environment . This definition makes the concept of natural
selection dependent on that of fitness, which is unfortunate since
many philosophers find the concept of fitness deeply mysterious (see
e.g., Ariew and Lewontin 2004). But like it or not, that is the way the
theory is structured. And, fortunately, we can make considerable
headway in understanding natural selection without solving all of the
philosophical problems surrounding the concept of fitness.

Natural Selection, and/or

1.The principle of Drift

2. The principle of Sexual Selection
4. The principle of Use and Disuse
5. The principle of Migration
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1. From Darwinian Natural Selection to Lamarckian to substitutive ...
Wallace: Darwin is more Lamarckian from the forth edition (Francis, 65)
Waters: The principle of use and disuse...(Waters, 129)

Ruse: The very exclusive cause of Natural selection(Hershellian version)

2. Natural Selection and Ardificial Selection
Sterrett Susan : Valid Analogical Argument of Analogy

Gildenhuys: General Law, Deductive version of Darwin’s Analogy
Gregory: IBE’s interpretation of the analogy
Richard Richards: Inductive analysis of Darwin’s analogy

3. Natural Selection, prior or posterior to the Artificial Selection
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Again, it may be asked, how is it that varieties, which
R g (0

I have called incipient species, become ultimately con-
verted into good and distinet species, which in most
cases obviously differ from each other far more than do
the varieties of the same species? Iow do those groups
of species, which constitute what are called distinet
genera, and which differ from each other more than do
the species of the same genus, arise? All these results,
as we shall more fully see in the mext chapter, follow
inevitably from the atn)gglo for life. Owing to this
struggle for life, any variation, however slight and from
whatever cause procee(hn if it be in any degree pro-
fitable to an individual of any species, in its infinitely
complex relations to other organic beings and to ex-
ternal nature, will tend to the preservation of that indi-
vidual, and will generally be inherited by its offspring.
The offspring, also, will thus have a better chance of
surviving, for, of the many individuals of any species
which are periodically born, but a small number can
survive. 1 have called this principle, by which each
slight wvariation, if useful, is preserved, by the term of
Natural Selection, in order to mark its relation to man’s
power of selection. We have seen that man by selee-
tion can certainly produce great results, and can adapt
organic beings to his own uses, through the accumula-
tion of slight but useful variations, given to him by the
hand of Nature. But Natural Selection, as we shall
hereafter see, is a power incessantly ready for action,
and is as immeasurably superior to man’s feeble efforts,
as the works of Nature are to those of Art.
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O bhservation 1:

Populations hawe the
potandial o increasa
ecgporvartialliy.

O bhservation 2:

Populations ganarally
rameain stablae oncae they
reach a caertain siza.

O bhservation 3:

Mafural resocurces ars
limmited.

Inferance 3:
Diffaradcas N survival
and raprodectiomn ameono

indviduals ars norn-

rarndom., with scma
fraits being pass=od om at
a higheaer rata than othars

ard imcraasing in
proporiiom in the
population from ona
ganaraticon to tha meoct.

Mot all ofispring that ara
producad sureivae and
r¥yoroedecs, bocause of a
zandwjle fob tessuLITIES

Ecology

Inference 2:
Some individuals ara
more liksly o surviee

and reproeduce than
othars becausa of thair
haritabla traits.

Observation 4:
Imndiwidweals in &
populaticon ars mot
idenftical, thway wany imn
many characterstcs.

Observation S:
Many charactarnstics arns
hartable (i.e., ars
passad on from parsnt
o offsprimgl-

Heredity

Evolution
by natural

selection

Fig. 1 The basis of natural
selection as presented by
Darwin (18&59), based on the
summary by Mayr (1982)
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Artificial selection (AS) and natural selection (NS) have P,.
AS and NS have P,.

AS is causally efficacious in the generation of large change.

Therefore NS is causally efficacious in the generation of large change.

i
AS and NS have P,
AS and NS have P..

AS is causally efficacious in the formation of new species.

Therefore, NS is also causally efficacious in the formation of new species.

1]
AS and NS have P,
AS and NS have P,.

AS is causally inefficacious in the formation of new species.

Therefore, NS is also causally inefficacious in the formation of new species.
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Darwin’s reasoning here, like his reasoning to the laws of inheritance and
sterility, conforms with the inductive schema, where 4, B...N... are individuals
or populations, P, is ‘the possession of an advantage’ (an advantageous
characteristic), P, is ‘the greater chance of survival’; and NA,...NA,,... might
refer to either the variety of characteristics or the variety of organisms. His
reasoning is as follows:

A has P, and P, and NA,

B has P, and P, and N4,

N has P, and P, and NA,

Therefore, for all 4, B...N..., if there is an advantage, then there is an
increased chance of survival.
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