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What	
  you	
  already	
  know	
  
� ENS	
  M1S1:	
  E1	
  

�  Population	
  genetics	
  
�  Genetic	
  diversity,	
  
�  Genotype-­‐phenotype	
  interactions	
  	
  
�  Genome	
  diversity	
  -­‐>	
  trait	
  diversity	
  
� Quantitative	
  characters	
  

�  Genetic	
  determinism	
  
�  Evolution	
  

�  Coalescence	
  
�  Pop	
  genetics	
  of	
  human	
  populations	
  
�  Evolution	
  of	
  sex	
  &	
  death	
  
�  The	
  selfish	
  gene	
  



What	
  you	
  already	
  know	
  
� ENS	
  L3	
  S1,	
  UE	
  «	
  Ecologie,	
  génétique,	
  évolution	
  »	
  

1.  Population	
  &	
  community	
  ecology	
  
2.  Ecosystem	
  functioning	
  
3.  Evolutionary	
  genetics	
  

4.  In	
  more	
  detail:	
  
�  Species,	
  ecological	
  niche	
  
�  Community	
  patterns/processes	
  
�  Population	
  processes	
  
�  Adaptation	
  processes	
  
�  Data	
  analysis	
  
�  Applications	
  



What	
  you	
  already	
  know	
  
�  In	
  more	
  detail:	
  

�  Species,	
  ecological	
  niche:	
  
�  Abundance,	
  distribution,	
  body	
  size	
  energetics,	
  community	
  
assembly,	
  speciation,	
  extinction	
  

�  Community	
  patterns/processes:	
  
�  Competition,	
  predation,	
  mutualism,	
  functional	
  response,	
  LV	
  
model,	
  cycles,	
  bistability,	
  

�  Population	
  processes	
  
�  Life	
  history	
  traits→pop,	
  density	
  dependence,	
  pop	
  cycles,	
  
stochasticity,	
  dispersal,	
  metapopulations	
  

�  Adaptation	
  processes	
  
�  Fitness,	
  selection,	
  trade-­‐offs,	
  feedback,	
  r-­‐K,	
  bet-­‐hedging,	
  
plasticity,	
  polymorphism,	
  speciation	
  

�  Data	
  analysis	
  
�  Applications	
  



What	
  we’re	
  going	
  to	
  do	
  here	
  

+	
  more	
  …	
  

�  Remember	
  L3:	
  
�  Species,	
  ecological	
  niche:	
  

�  Abundance,	
  distribution,	
  body	
  size	
  energetics,	
  community	
  
assembly,	
  speciation,	
  extinction	
  

�  Community	
  patterns/processes:	
  
�  Competition,	
  predation,	
  mutualism,	
  functional	
  response,	
  LV	
  
model,	
  cycles,	
  bistability,	
  

�  Population	
  processes	
  
�  Life	
  history	
  traits→pop,	
  density	
  dependence,	
  pop	
  cycles,	
  
stochas7city,	
  dispersal,	
  metapopula7ons	
  

�  Adaptation	
  processes	
  
�  Fitness,	
  selection,	
  trade-­‐offs,	
  feedback,	
  r-­‐K,	
  bet-­‐hedging,	
  
plasticity,	
  polymorphism,	
  speciation	
  

�  Data	
  analysis	
  
�  Applications	
  



Programme	
  of	
  E2	
  
�  General	
  introduction	
  

�  Interplay	
  «	
  behaviour,	
  ecology	
  &	
  evolution	
  »	
  (DC)	
  
�  Intraspecific	
  interactions,	
  	
  

�  Social	
  traits:	
  insect	
  societies	
  (MM)	
  
�  Social	
  traits,	
  life	
  history,	
  dispersal	
  (JFlG)	
  
�  Sexual	
  selection,	
  life	
  history	
  evolution	
  (DL)	
  
�  Evolution	
  of	
  human	
  cooperation	
  (JBA)	
  

�  Interspecific	
  interaction,	
  	
  
�  Competition	
  &	
  coexistence	
  (DC)	
  
�  Ecology	
  &	
  evolution	
  of	
  symbiosis	
  (MAS)	
  

� Method:	
  molecular	
  ecology	
  (MR)	
  
�  Application:	
  evol.	
  ecology,	
  biogeochemical	
  cycling	
  (MF)	
  



Interplay	
  ecology	
  ↔evolu7on	
  

�  Evolution	
  has	
  increased	
  
the	
  complexity	
  of	
  
planetary	
  ecology	
  

�  Increased	
  richness	
  of	
  
�  species	
  
�  habitats	
  
�  functional	
  groups	
  
�  geochemical	
  cycles	
  

�  How	
  and	
  why	
  did	
  these	
  
changes	
  occur?	
  

From:	
  Mayhem	
  (2006)	
  



Photosynthetic	
  
eukaryotes	
  (>1.5	
  Ga)	
  

Oxidation	
  of	
  Earth	
  
oceans	
  and	
  
atmosphere	
  (2.4	
  Ga)	
  

Red	
  algae	
  evolve	
  (>1.2	
  
Ga)	
  

Secondary	
  
endosymbiosis	
  (red	
  
lineage	
  radiation)	
  

Dominance	
  of	
  modern	
  
phytoplankton	
  	
  

Mass	
  extinctions	
  

Dominance	
  	
  
of	
  modern	
  
phytoplankton	
  	
  

Rise	
  of	
  modern	
  
phytoplankton	
  	
  

Dominance	
  of	
  green	
  
algae	
  

-­‐	
  Diatoms	
  
-­‐	
  Coccolithophores	
  
-­‐	
  Dinoflagellates	
  

Photosynthetic	
  
«	
  cyanobacteria	
  »	
  
(>3.4	
  Ga)	
  

Falkowski	
  et	
  al	
  2004	
  



Evolving	
  ecological	
  complexity:	
  
evolu7on	
  of	
  flight	
  

From:	
  Mayhem	
  (2006)	
  


