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My	
  collabora0on	
  with	
  Nancy…	
  



Quan0ta0ve	
  Gene0cs…	
  



Diversifica0on…	
  



Mussinae	
   Faviianae	
  
Mussa	
  

Isophyllia	
  

Mycetophelia	
  

Scolymia	
  

Favia	
  

Pseudodiploria	
  Diploria	
  

Colpophyllia	
  

Manicina	
   Mussismilia	
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  Conven0onal	
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  obscures	
  deep	
  
divergence	
  between	
  Pacific	
  and	
  Atlan0c	
  corals.	
  Nature	
  
427:	
  832-­‐835.	
  
	
  
	
  



Major	
  systema0c	
  revision	
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family	
  Mussidae	
  (Cnidaria:	
  Anthozoa:	
  Sclerac0nia).	
  Zoological	
  Journal	
  of	
  the	
  Linnean	
  Society	
  166:	
  
465-­‐529.	
  
.	
  
	
  



Trait	
   Varia.on	
  

Colony	
  size	
   cms	
   meters	
  

Poly	
  size	
   mms	
   cms	
  

Colony	
  
structure	
   Solitary	
   Colonial	
  

Mobility	
   Free	
  living	
   Acached	
  	
  

Development	
   Brood	
   Broadcast	
  

Build	
  reefs?	
   Yes	
   No	
  

Trait	
  diversifica0on	
  within	
  the	
  Mussidae	
  –	
  
Adap0ve	
  radia0on	
  in	
  corals?	
  	
  

	
  



Rich	
  fossil	
  record	
  



We	
  would	
  like	
  to	
  maximize	
  
informa0on	
  from	
  two	
  kinds	
  of	
  data…	
  
•  Molecular	
  Sequences	
  
–  Phylogene0c	
  rela0onships	
  
–  Compara0ve	
  method	
  

•  Fossil	
  Record	
  
–  Phylogene0c	
  rela0onships	
  
(hard)	
  

–  Dynamics	
  of	
  ghost	
  taxa	
  
–  Ex0nc0on	
  
–  Calibra0ons	
  
	
  	
  



Eocene	
  

Scenario	
  1	
  -­‐	
  Tethyian	
  Radia0on	
  	
  

Maps	
  -­‐	
  Ron	
  Blakey	
  and	
  Colorado	
  Plateau	
  Geosystems,	
  INC.	
  	
  

1. Radia0on	
  within	
  the	
  Tethys	
  Sea	
  
2. Migra0ons	
  into	
  the	
  Atlan0c	
  



Miocene	
  

1. Radia0on	
  within	
  the	
  Tethys	
  Sea	
  
2. Migra0ons	
  into	
  the	
  Atlan0c	
  
3. Local	
  ex0nc0on	
  in	
  the	
  Tethys	
  Sea	
  

Scenario	
  1	
  -­‐	
  Tethyian	
  Radia0on	
  	
  



Scenario	
  1	
  -­‐	
  Tethyian	
  Radia0on	
  	
  

Predic0ons:	
  
•  Timing	
  -­‐	
  Eocene	
  radia0ons	
  
•  Biogeography	
  -­‐	
  widespread	
  
fossil	
  taxa	
  
	
  

Eocene	
  



Eocene	
  

Scenario	
  2	
  –	
  Atlan0c	
  Radia0on	
  	
  

•  Migra0on	
  into	
  the	
  
Atlan0c	
  from	
  the	
  Tethys	
  

	
  
	
  



Scenario	
  2	
  –	
  Atlan0c	
  Radia0on	
  	
  

Miocene	
  

•  Migra0on	
  into	
  the	
  
Atlan0c	
  from	
  the	
  Tethys	
  
•  Radia0on	
  within	
  the	
  
Atlan0c	
  

	
  
	
  



Scenario	
  2	
  –	
  Atlan0c	
  Radia0on	
  	
  

Miocene	
  

Predic0ons:	
  
•  Miocene	
  radia0ons	
  
•  Endemic	
  fossil	
  taxa	
  

	
  



•  9/10	
  genera	
  
•  14/26	
  species	
  
•  Sampled	
  1	
  –	
  14	
  individuals/species	
  
•  Sequenced	
  three	
  nuclear	
  genes	
  in	
  139	
  
samples	
  

Phylogene0c	
  Tree	
  
Taxonomic	
  Sampling	
  



Calibra0ng	
  nodes	
  with	
  fossils	
  

•  Place	
  minimum	
  constraints	
  on	
  node	
  ages	
  
•  Use	
  recent	
  and	
  fossil	
  taxa	
  to	
  establish	
  
monophyle0c	
  nodes	
  



Recent	
  	
  

Ex0nct	
  

Phylogeny	
  with	
  recent	
  
and	
  fossil	
  taxa	
  
	
  



Calibra0ng	
  nodes	
  

•  Lognormal	
  Prior	
  –
uncertainty	
  of	
  fossil	
  
record	
  

•  Mul0ple	
  calibra0ons	
  
allows	
  for	
  molecular	
  
rate	
  varia0on	
  among	
  
lineages	
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Environmental	
  Change	
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  late	
  Miocene	
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We	
  would	
  like	
  to	
  maximize	
  
informa0on	
  from	
  both	
  kinds	
  of	
  data…	
  
•  Molecular	
  Sequences	
  
–  Phylogene0c	
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–  Compara0ve	
  method	
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