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Time tree

• Estimating branch lengths in proportion to time is confounded by 
the fact that the rate of evolution and time are intrinsically linked 
when inferring genetic differences between species. 

• A model of lineage-specific substitution rate variation must be 
applied to tease apart rate and time. 

• When applied in methods for divergence time estimation, the 
resulting trees have branch lengths that are proportional to time.

• External node age estimates from the fossil record or other 
sources are necessary for inferring the real-time (or absolute) 
ages of lineage divergences.
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Uniform distribution 

• Typically, you must have both maximum and minimum age 
bounds when applying a uniform calibration prior. 

• The minimum bound is provided by the fossil member of the 
clade. 

• The maximum bound may come from a bracketing method or 
other external source. 

• This distribution places equal probability across all ages spanning 
the interval between the lower and upper bounds. 



Normal distribution

• The normal distribution is not always appropriate for calibrating a 
node using fossil information (though some methods allow for 
assigning a truncated normal prior density). 

• When applying a biogeographical date or a secondary calibration , 
the normal distribution can be a useful calibration prior. 



Gamma distribution 

• The gamma distribution is commonly used as a prior on scalar 
variables in Bayesian inference. 

• the gamma distribution is the sum of α independently and 
identical exponentially distributed random variables with rate λ. 

• As α becomes very large (α > 10), this distribution approaches the 
normal distribution. 



Exponential distribution 

• The exponential distribution is a special case of the gamma 
distribution and is characterized by a single rate parameter (λ) 
and is useful for calibration if the fossil age is very close to the age 
of its ancestral node. 



Log-normal distribution 

• Log-normal prior on the calibrated node age places the highest 
probability on ages somewhat older than the fossil, with non-zero 
probability to ∞. 



Workflow

• File of Phylogeny tree 

• Fossil calibration points (minimum age, maximum age)

• Add fossil data in phylogeny tree using a R package ape

• Set parameters in Beatui

• Run in beast



File of phylogeny tree

• Pick 100 gene that fit molecular clock model.

• Reconstruct tree using raxml  ***.nex file
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Molecular clock



Fossil calibration points

• Earliest time in C’s fossil

• Oldest time in D’s fossil



Add fossil data in phylogeny tree using a R 
package ape



Setting parameters in Beauti



Change parameters and run in beast

• Add topology information it is the result of R studio

• The weight of four parameters: Birth Death Subtree Slide, Narrow, 
Wide and Wilson-Balding were set as zero to fix the tree topology 
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