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“Evolutionary relationships between taxa are most often 

represented as phylogenetic trees and many different 

algorithms for the tree construction have been 

developed. 

This is of course justified by the assumption that 

evolution is a branching or tree-like process. However, a 

set of real data often contains a number of different and 

sometimes conflicting signals and thus does not always 

clearly support a unique tree.”

Huson 1998
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•Splits decomposition method, in contrast to MP and ML 
(parameter optimization), is a transformation based approach.

•Evolutionary data are transformed into a sum of weakly 
compatible splits and then represented by a split graph.

•For ideal data, this is a tree

•For less ideal data this gives a tree-like network as evidence for 
different and conflicting phylogenies.

•Split decomposition (Bandelt 1992) does not attempt to force 
data onto a tree.

Splits decomposition



A ‘‘split’’ is a partition of the taxa into two nonempty subsets, such as the 
partition obtained when we remove a branch from a phylogenetic tree. 
For example, removing the branch indicated by the arrow, splits the taxa 
into two groups {B, C, D, E} and {o, A, F, G, H, I, J, K}.

A Split is …







Formally, for a given taxon set X and set of splits S; we 
define a split network N to be a connected graph in 
which some of the nodes are labelled by taxa and all 
edges are labelled by splits, such that

(N1) Removing all edges associated with a given split S 
in S divides N into two connected components, one part 
containing all taxa on one side of S and the other part 
containing all taxa on the other side.

(N2) The edges along any shortest path in N are all 
associated with different splits.

Split Network



•Compatible System of Split Σ:
For any 2 splits S1{A1,A1} and S2={A2,A2} in S one of the 4 
intersections:

A1∩A2, A1∩A2, A1∩A2 or A1∩A2

is empty.

(Thus any phylogenetic tree gives rise to a compatible Σ system)

•Weakly Compatible System of Split Σ:

For any 3 splits S1, S2 and S3 and all Ai in Si at least one of the 4 
intersections:

A1∩A2∩A3, A1∩A2∩A3, A1∩A2∩A3 or A1∩A2∩A3

is empty.

(any 2 splits are allowed to be incompatible)

Split System



Split 1: {ABC | DEF}

Split 2: {FAB | EDC}

Split 3: {EFA | DCB}

A B C D E F

Split 1: {AB | CDEF}

Split 2: {ED | ABCF}



SplitsTree Demo

SplitsTree: Application of Phylogenetic Networks in 
Evolutionary Studies, Daniel H. Huson
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One tree – 15 Genomes



One Network – 15 Genomes



15 Genomes and the big picture
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