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Of1ice	hours:	Monday	18.00	-	19.00	
(old	building,	ground	<loor,		<irst	of<ice	on	your	left)		

Εmail:	stavros.ioannidis.phil@gmail.com	

mailto:stavros.ioannidis.phil@gmail.com


Main	Bibliography

• Godfrey-Smith	(2016)	Philosophy	of	Biology,	Princeton	University	
Press.	

• Ηull	&	Ruse	(2017)	The	Cambridge	Companion	to	the	Philosophy	of	
Biology,	Cambridge	University	Press.	

• Rosenberg	&	McShea	(2008)	Philosophy	of	Biology:	a	
contemporary	introduction,	Routledge.	

• Sober	(ed.)	(2006)	Conceptual	Issues	in	Evolutionary	Biology,	
Cambridge,	Massachusetts:	MIT	Press.	

• Sterelny	&	Grif1iths	(1999),	Sex	and	Death:	An	Introduction	to	the	
Philosophy	of	Biology,	Chicago:	University	of	Chicago	Press.	

• Sterelny	(2003)	Dawkins	Vs	Gould:	Survival	of	the	Fittest,	Icon	
Books.



Other	sources

Griffiths, P.E. & K. Stotz (2013) Genetics and Philosophy: an introduction, New 
York: Cambridge University Press. 

Stanford	Encyclopedia	of	Philosophy:		http://plato.stanford.edu	

Darwin	(1859)	On	the	Origin	of	Species	(<irst	edition).	

http://darwin-online.org.uk/content/frameset?
itemID=F373&viewtype=text&pageseq=1	

(intro,	ch.	1-4,	6,	14)

http://plato.stanford.edu
http://darwin-online.org.uk/content/frameset?itemID=F373&viewtype=text&pageseq=1
http://darwin-online.org.uk/content/frameset?itemID=F373&viewtype=text&pageseq=1


Assessment	

• Presentation	of	one	or	two	papers		

• Final	essay	(4,500-5,000	words,	without	the	references)



Emergence	of	philosophy	of	biology	in	
the	70s

Three	main	reasons:	

-	physics-centrism	of	traditional	philosophy	of	
science	

-	central	place	of	biology	in	20th	century	science	
->	conceptual	problems	within	biology	

-	‘naturalistic	turn’	in	philosophy





Binomial	nomenclature





Evolution	of	animals	according	to	Lamack,	as	depicted	in	Zoological	Philosophy	(1809,	left),	and	in	
Natural	History	of	Invertebrate	Animals	(1815,	right).





1809 – 1882



1859		
Origin	of	
Species





What	is	the	theory	
of	evolution?

1. Life	evolves:	populations	change	
with	time	

2. This	change	happens	gradually	
(over	hundreds	or	millions	of	
years)





organised	beings	
represent	a	tree.	
Irregularly	branched	
some	branches	far	
more	branched.	-	
Hence	Genera.	-	«as	
many	terminal	buds	
dying,	as	new	ones	
generated»	
(1837,	Notebook	B)



What	is	the	theory	of	evolution?

1. Life	evolves:	populations	change	with	time	

2. This	change	happens	gradually	(over	hundreds	or	
millions	of	years)



What	is	the	theory	of	evolution?

3.	Speciation	occurs	(one	species	splits	into	two	or	
more)	

species	Γspecies	Β

species	Α



What	is	the	theory	of	evolution?

4.	All	species	share	a	common	ancestor!

species	Βspecies	Α

common	ancestor



The	tree	of	life,	the	only	picture	in	Origin



What	is	the	theory	of	evolution?

5.	Evolution	occurs	through	natural	
selection,	which	produces	adaptations	in	
organisms	(organisms	appear	as	if	they	have	
been	designed)	









What	is	the	theory	of	evolution?

5.	Evolution	occurs	through	natural	selection

2.	This	change	happens	gradually

1.	Life	evolves

3.	Speciation	occurs

4.	All	species	share	a	common	ancestor























Left: Fig. 1 cork cells
Right: Hooke’s microscope





Cell	theory

-For	the	biologists	of	the	2nd	half	of	the	19th	century,	the	cell	was	the	key	to	all	
biological	problems.	

->	all	vital	functions	(metabolism,	development,	reproduction,	heredity)	could	
be	considered	as	cellular	activities	-	as	activities	that	occur	inside	cells.	

The	cell	theory	consisted	of	3	principles:	

1. 	all	plants	and	animals	are	made	of	cells	

2. 	cells	have	all	the	characteristics	of	life	(e.g.	metabolism,	growth,	reproduction)	

3. 	all	cells	arise	by	division	of	preexisting	cells

->	the	cell	as	the	universal	structural	and	functional	unit
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1859, Οrigin of Species

rediscovery of Mendel

~1930-1950 
Modern Synthesis or 

neo-Darwinism or 
synthetic theory

1866, Mendel’s paper

non darwinian theories of evolution

mendelians vs biometricians

1831-1836  
Beagle voyage

1809, Philosophie Zoologique



-evolutionary	synthesis	or	Modern	Synthesis	or	neo-Darwinism	
or	synthetic	theory	

->	synthesis	of	darwinism	and	mendelism	
->	convergence	between	naturalists	and	geneticists	

->	central	event	in	the	history	of	biology	of	20th	century	

-the	evolutionary	synthesis	took	place	during	the	30s	and	40s	

-for	many	biologists	it	constitutes	even	today	the	fundamental	
framework	in	evolutionary	biology	

-the	phrase	‘evolutionary	synthesis’	comes	from	Julian	Huxley’s	
(1887–1975)	book:	Evolution:	the	Modern	Synthesis	(1942)

Modern	Synthesis	or	neo-Darwinism



2	main	theses:	

->	evolution	occurs	natural	selection	that	acts	on	variation	that	results	
from	mutation	and	recombination		

->	the	phenomena	observed	by	paleontologists,	systematists,	and	1ield	
biologists	can	be	explained	in	a	manner	compatible	with	already	known	
genetic	mechanisms	

-‘merging'	of	different	specialties	(and	not	a	replacement	of	one	'paradigm'	
with	another)	

-conditions	of	the	2nd	world	war	favourable	for	such	a	synthesis,	as	
research	in	the	<ield	and	in	labs	is	hindered

Modern	Synthesis	or	neo-Darwinism



-a	central	tenet	of	the	synthetic	theory:	

->	natural	populations	contain	a	large	gene	pool,	and	thus	enough	
variation	for	natural	selection	to	act	

-	new	mutations	are	rarely	the	direct	source	of	variation	on	which	natural	
selection	acts	

-	variation	mostly	results	from	genetic	recombination	

-	there	is	no	relationship	between	mutation	rate	and	the	direction	of	
evolution	

->	this	view	spread	during	the	40s

Modern	Synthesis	or	neo-Darwinism



-emergence	of	population	genetic	in	the	1920s	

-quantitative	models	of	evolutionary	processes	

-evolution	as	change	in	gene	frequencies	in	populations			

[Hardy-Weinberg	equilibrium]	

->	natural	selection	as	a	force	that	changes	gene	frequencies	

->	R.	A.	Fisher	(1890–1962)	&	J.	B.	S.	Haldane	(1889–1988)	in	UK	
->	Sewall	Wright	(1892–1964)	in	USA	

-founders	of	theoretical	population	genetics

Population	Genetics



->	in	1924	publishes	a	classic	example	of	evolution,		
the	case	of	the	peppered	moth	
(Amphidasys	betularia)	

->	shows	the	power	of	natural	selection	

[->	frequency	of	melanic	form	<	1%	in	1848,	until	1901	~	99%		
->	calculates	that	melanic	form	must	have	had	50%	selective	advantage]	

-Main	conclusion	of	population	geneticists:	
->	even	a	small	genetic	difference	could	spread	quickly	through	the	population	

->	many	neo-Lamarckians	are	convinced	(e.g.	Ernst	Mayr,	Bernhard	Rensch)

Haldane:	

-series	of	articles	between	1924	&	1931,	in	which	he	
constructs	population	genetics	models

Population	Genetics







Nobel	Prize	in	
Physiology	or	Medicine	
(1962)	-Crick,	Watson	&	
Wilkins		

"for	their	discoveries	
concerning	the	
molecular	structure	of	
nucleic	acids	and	its	
signi<icance	for	
information	transfer	in	
living	material"



Structure	of	the	course

The	course	consists	of	5	thematic	units:	

1	Philosophical	issues	in	evolutionary	biology	
Weeks	 2-5	 (evolution,	 natural	 selection,	 adaptation,	 adaptationism,	 niche	
construction,	teleology,	units	of	selection)	

2	The	ontology	of	evolution	
Weeks	6-7	(organisms,	biological	individuals,	biological	species,	higher	taxa)	

3	Philosophical	issues	in	genetic	and	molecular	biology	
Weeks	8-10	(reductionism,	gene,	genetic	causation,	genetic	information)	

4	Biology	as	a	science	
Week	11	(biological	laws	and	mechanisms,	complexity,	evolutionary	progress,	life)	

5	Evolution	and	human	nature	
Weeks	 12-13	 (sociobiology,	 evolutionary	 psychology,	 cultural	 evolution,	 human	
nature,	evolutionary	ethics)



Topic 	PB 	DG

1 Introduction PB	ch.	1

2 Evolution	and	natural	selection PB	28-42

3 Adaptationism	and	niche	construction PB	50-59

4 Teleological	concepts	in	biology PB	59-65

5 The	units	of	selection	and	the	gene’s-eye	view	of	evolution PB	42-49			
93-99 DG	part	2

6 Organisms	and	biological	individuals PB	66-80

7 Biological	species	and	higher	taxa PB	100-119

8 The	concept	of	the	gene PB	81-93

9 Reductionism	in	biology

10 Genetic	information PB	144-157

11 Biological	laws	and	mechanisms PB	11-27 DG	part	3

12 Evolutionary	explanations	of	social	behaviour PB	120-136

13 Cultural	evolution	and	human	nature PB	45-49	
PB	136-143



• Richard Dawkins , 1nine76 The selfish gene  

• Quine Epistemology naturalised  

• taxonomy classification  

• rank 

• naturalists  

• Buffon  

• Lamarck  

• saltationists  

• finches / mockingbirds / turtle  

• evolutionary lineage  

• LUCA  

• life experiment  -  genetic code 



• patterns - process  in evolution  

• vestiges - vestigial traits  

• trait = feature / characteristic 


