Bayesian Divergence Time
Estimation




Outline

Overview of divergence time estimation

"* Relaxed clock models  accounting for variation in
substitution rates among lineages

" Tree priors and fossil calibration

break

BEAST Tutorial:

" Walk through: set up BEAST input le in BEAULti and
execute BEAST MCMC analysis

" On your own: complete analysis by summarizing output



A Time Scale for Evolution

"* Reconstruct ancestral
ranges

" Environmental or
geological correlates to
diversi cation

"* Morphological character
change over time

" Detect shifts in rates of
diversi cation

" Lineage speci ¢
substitution rate

(Antonelli & Sanmartn. Syst. Biol. 2011)
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A Time Scale for Evolution

Reconstruct ancestral
ranges

Environmental or
geological correlates to
diversi cation

Morphological character
change over time

Detect shifts in rates of
diversi cation

Lineage speci ¢
substitution rate

Lineage Diversity
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(Mahler, Revell, Glor, & Losos. Evolution 2010)



A Time Scale for Evolution

** Reconstruct ancestral
ranges

** Environmental or
geological correlates to
diversi cation

" Morphological character
change over time

" Detect shifts in rates of
diversi cation
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substitution rate

-~ {0 amocEom® ©00d

Substitution rate

L h

= 4moo

H}-+ o
a p-{[}-1ae o0 o

R

H EEIEH

b-

s =

Cetacea -

Chiropt
Eulipotyphia -

Peramelemorphia -

e
5
2
2
8
a

(Nabholz, GIgmin, Galtier. MBE 2008)



Divergence Time Estimation

Goal: Estimate the ages of interior nodes to understand the
timing and rates of evolutionary processes

Model how rates are
distributed across the tree

Describe the distribution of
speciation events over time

External calibration
information for estimates of
absolute node times
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Understanding Historical Biogeograpt

From East Gondwana to Central America: historical
biogeography of the Alstroemeriaceae

(Chacén et all, Biolgeograp2012)






































































































































































































































































































































































































