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dvowkn Emidoyn

Can it, then, be thought improbable... that... variations useful in some way to each
being in the great and complex battle of life, should sometimes occur in the course of
thousands of generations?

If such do occur, can we doubt (remembering that many more individuals are born
than can possibly survive) that individuals having any advantage, however slight, over

others, would have the best chance of surviving and of procreating their kind?

On the other hand, we may feel sure that any variation in the least degree injurious
would be rigidly destroyed.

- - - - - - - - -
' DI CSC DI C ) 1€ D1 1 UtNE I'Ei€ DIl C ' )
. . . . . . ) y y

variations, I call Natural Selection.

(1859, 80-81)



Fact ]

Potential exponential increase
of populations (superfecundity)
(Sowrve: Paley, Makthus,

and others)

Fact 2

Observed stcady-state
stabilsty of populations
(Sagrrre: universal
observations)

Foact 3

Limitacion of resources
(Sogrre: observation
reinforced by Malthus)
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FIGURE I
Darwin's Explanatory Model of Evolution through Natural Selection

Inference 1
Struggle for existence
among individuals
(Author of infrrence:
Malthus)

Fact 4

Uniqueness of the
ndividual

(Soarre: animal
breeders, taxonomists)
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Inference 2

Differential survival,

i€, natural selection
(Author of infereace;

Darwin)

Inference 3

Through mam gencrations
cvolution

(Awthor of inferene;

Darwin)

| Facts

Heritabikity of much
of the indivedual
VarEtion

(Sowrre: animal breeders)

maye, 77/



O AapBivog yia tov Aywva yio Emtiiwon
(Struggle for Existence), Origin

[ SHOULD premise that I use this term in a large and metaphorical
sense including dependence of one being on another, and including
(which is more important) not only the life of the individual, but
success in leaving progeny.

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 a desert is said to struggle for life against the
drought, though more properly it should be said to be dependent on
the moisture. A plant which annually produces a thousand seeds,
of which only one of an average comes to maturity, may be more
truly said to struggle with the plants of the same and other Kkinds
which already clothe the ground.



O Aapfivog yia Tov Aywva ylo
EmBiwon
(Struggle for Existence), Origin

The mistletoe is dependent on the
apple and a few other trees, but can
only in a far-fetched sense be said
to struggle with these trees, for, if
too many of these parasites grow on
the same tree, it languishes and
dies. But several seedling
mistletoes, growing close together
on the same branch, may more truly
be said to struggle with each
other. As the mistletoe is
disseminated by birds, its existence
depends on them; and it may
methodically be said to struggle
with other fruit-bearing plants, in
tempting the birds to devour and
thus disseminate its seeds. In these

each other, I use for convenience’
sake the general term of Struggle

for Existence.




Origin:

But the chief cause of our natural unwillingness to admit
that one species has given birth to other and distinct
species, is that we are always slow in admitting any great
change of which we do not see the intermediate steps.
The difficulty is the same as that felt by so many geologists,
when Lyell first insisted that long lines of inland cliffs had
been formed, and great valleys excavated, by the slow action
of the coast-waves. The mind cannot possibly grasp the

full meaning of the term of a hundred million years; it
cannot add up and perceive the full effects of many

slight variations, accumulated during an almost infinite
number of generations.



dvowkn Emiioyn

1. @uowkn vs TexvnTn emroyn -> 1 PE Sev Stabétel vou
(“the survival of the fittest’ -> Origin, 5th ed)

2. 1 &AL Twv TANOVopWY péow PE e€aptatal amd ev8exopevika
XOUPOAKTNPLOTIKA TOV TIEPLBAAAOVTOC

-> Stopopa pe Lamarck
-> 0L EYYEVIC TAOT TIPOG TIOAVTTAOKOTI T

-> A0Yyw TWV APXLKWV GVVONK®V, 1] TOAVTTAOKOTN T Vo pEVETOL OTL B
avinBet Gould

3. H ®X §pa oe ‘Tuyxaida’ mowkiAopop@ioc random variation






French Mondain

Saxon Fairy Swallow

West of England Tumbler
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Fig. 24.—Skulls of Pigeons viewed laterally, of natural size. A. W1ild Rock-pigeon, Columba
livia. B. Short-faced Tumbler. C. English Carrier. D. Bagadotten Carrier.



1. Geospiza magnirostris. 2. Geospiza fortis.
3. Geospiza parvula. 4. Certhidea olivaiea.

Zmivol twv M'kadamaykog -amo to BiAlo Ttov Aapfivov Journal of researches into the natural history and geology of the
countries visited during the voyage of H.M.S. Beagle round the world, under the Command of Capt. Fitz Roy, R.N. (1845).



Let an architect be compelled to build an edifice with uncut
stones, fallen from a precipice. The shape of each fragment may
be called accidental; yet the shape of each has been determined
by the force of gravity, the nature of the rock, and the slope of
the precipice,—events and circumstances all of which depend on
natural laws: but there is no relation between these laws and the

purpose for which each fragment is used by the builder.

In the same manner the variations of each creature are
determined by fixed and immutable laws; but these bear no

relation to the living structure which is slowly built up through the
power of natural selection, whether this be natural or artificial

selection.

(Darwin 1868, 236)



dvowkn Emiioyn

4, 1 ®E §pa ota artopa (atopkn emAoyn)

-> T XOUPAKTNPLOTIKA ‘emiAeyovTal’ emeldr) BonBovv Toug opyavicuoUg TTov
ta SltaBétouvv va emiflwoovv Kol va avamapaybouv

-> §g pa yLot TO KOAO TOV EL80VC, TOV 0IKOOCUGTHUATOG KATE

-> OMQOZ: emAoy opddag yia effynon = SRS SIS S
OAATPOVLOTIKWYV XOPAKTNPLOTIKWYV e \ g



dvowkn Emiioyn

5. otadiakoTnTA

6. N PX WG “To KUPLO AAAA OYL TO ATTOKAELOTIKO altlO”

™G eEeAEnc (m.x. use and disuse, ancestral influence,

correlation of characters aAAa aitia yio AapBivo)
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dvowkn Emiioyn

(PUVOLKT] VS TEYVNTN emitAoyn -> 1 PE Sev Stabétel vovu

N €€€ALEN Twv TANBLVoUWV pEow PE eEaptatal amo
EVOEXOUEVIKA YOPAKTIPLOTIKA TOV TIEPLBAAAOVTOC

H ®X §pa o ‘Tuyaia’ molkiAopop@ia
n ®E Spa ota atopa (atopkn emntAoyn)
oTASLAKOTN T

N PX ws “to KUPLO AAAX OXL TO ATTOKAELOTIKO aiTLO” TNG EEEALENG



To kprtnpla Tov Lewontin

heritable variation in fitness

1. There is variation in morphological, physiological, and behavioural traits among
members of a species

(apy1) TNG TOIKIAGTNTAG).

2. The variation is in part heritable, so that individuals resemble their relations more than
they resemble unrelated individuals and, in particular, offspring resemble their parents

(apyn TG KANPOVOULKOTNTAG).

3. Different variants leave different numbers of offspring either in immediate or remote
generations

(apyn TS Staoplknc apuootikotntac). differential fitness

All three conditions are necessary as well as sufficient conditions for evolution by

evolve. SSLL

-> QVTLITOPASELY L l /l l
SSLL

(Levis & Lewontin 1985, p. 76)



Fitness (appootikotnTa)

natural selection vs genetic drift (yevetikn mapekkiion)
-> YEVETIKN TIAPEKKALOT) WG EEYNOT ECEALKTIKNG XAAXYTG

Principle of Natural Selection: For all reproducing entities x and y, all
environments E, and all generations n: if x is fitter than y in environment
E at generation n, then probably there is some future generation n ’, after
which x has more descendants than y.

(Rosenberg & Kaplan 2005)

-> realised fitness vs fitness as propensity

| propensity: a tendency or disposition that can be described in terms of
probabilities |

-> fitness (as propensity): expected number of offspring



-> transformational vs wvariational theories

UETAUOPPIKEC VS  JTOKIAOUOPPIKEC Oewpleg



-> population vs typological thinking

TANOvoulakn VS TUTTOAOYIKI) OKEWPN

ovoleg essence essentialism ovolokpatia
essential properties ovo1WO1EC 1010TNTEC
accidental properties - atuynUATIKES 1010TNTEG
variation stapaAAQyeg oK Aopop@ia
diversity -molwiAotnTa

biodiversity -BlomotkiAotnta

natural kinds - @uowka €10n

to carve nature at its joints



-> ultimate vs proximate causes

AMTWTEPAL VS  EYYUTEPA AlTIA



EEnynoeis kataywyng
VS

£ENYNOELS KATAVOUNG

in order to be selected, a change must first have been produced
(de Vries 1909)

[Natural selection] is only a sieve, and not a force of nature, not a
direct cause of improvement.... [W]ith the single steps of evolution
it has nothing to do. Only after the step has been taken, the sieve

acts, eliminating the unfit.
(1906, pp. 6-7)

-> 1] (PUOLKTY] ETILAOYN UTIOPEL VA £XEL OPUWE KAL STIovpyLKo poAo
(6A8 va e&nyel KaTtaywy] TOAVTAOK®WYV OPYAV®V OTIWC TO UATL)



AlaBaoua yia emopevo pabnua:

-William Paley (1802) Natural Theology, ke@. 1+2:
-> http://darwin-online.org.uk/content/frameset?

itemID=A142&viewtype=text&pageseq=1

-Darwin, The Variation of Animals and Plants under Domestication,
Introduction


http://darwin-online.org.uk/content/frameset?itemID=A142&viewtype=text&pageseq=1
http://darwin-online.org.uk/content/frameset?itemID=A142&viewtype=text&pageseq=1
http://darwin-online.org.uk/content/frameset?itemID=A142&viewtype=text&pageseq=1

fixism

AlVWALOC

Buffon

common descent Kolvn Kataywyn

special creation



