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Molecular phylogeny is the future;

Anatomical studies with fewer morphological characters are an efficient 
approach to combine morphology with molecular phylogeny;

Increasing the number of morphological characters brings ambiguity to the 
reconstruction of phylogeny.
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NUMBERS OF CHARACTERS
●  ACCURACY and SUPORT.
➔ More molecular characters = More accurate analysis.

➔ The character/taxon relationship in morphological studies results in low 
bootstrap values.

(Scotland et al., 2003)



● Character Coding.

Easy coding characters x Difficult coding characters.

➔ Varies between different groups of organisms.

The coding of characters from morphological data, decreases the amount of 
characters that can be used. 

(Scotland et al., 2003)



● Character conceptualization.

Character definition also generates disagreement.

The number of ambiguous morphological characters also decreases 
the number of total characters that are evaluated.

(Scotland et al., 2003)



MORE MORPHOLOGICAL CHARACTERS OR FEWER
➔ Based on previous studies, the authors point out that adding or excluding 

morphological characters is not justified;

➔ Increasing the number of characters can bring ambiguity to the construction 
of a phylogeny;

➔ Adding fossil taxa improves the accuracy of phylogenetic studies focused on 
living taxa.

CRANE, P. R, 1985;
DOYLE, J. A.,  M. J. DONOGHUE, 1986;
NIXON et al., 1994;
DOYLE, J. A., 1996.



THE ROLE OF MORPHOLOGY IN SYSTEMATICS 
➔ The authors disagree that most of the knowledge about the tree of life 

comes from morphology;

➔ The existence of morphological synapomorphies would not be sufficient 
to describe the tree of life;

➔ Molecular trees are more accurate.



Conclusion● Morphology is being replaced by 
molecular studies, due to the depletion 
of morphological diversity;

● Morphological studies with fewer 
characters is a good option to combine 
the two methodologies;

● Morphology would be used to assist 
Molecular.



The Role of Morphological Data in Phylogeny Reconstruction
Jonh J. Wiens



WHY WE STILL NEED TO COLLECT MORE MORPHOLOGICAL DATA?
The Present:

➔ Molecular data cannot be obtained from all groups;
➔ Molecular phylogenies are still prone to errors.

The Future:

➔ Solve the phylogenetic relationships between fossil taxa and the living 
ones.  



WHY THE OTHER APPROACH IS PROBLEMATIC ?
Morphological data can only be used to support specific nodes, in a molecular 
phylogeny.

➔ What about fossil taxa?

The “bestest” morphological characters have already been used.

➔ New technologies can provide new morphological characters.



CHARACTER HOMOPLASY ACCURATE/SUPORT

➔ Studies between different groups are not directly comparable.

Morphological data is more “homoplasious” than molecular data

➔ "The opposite is more common."



INTEGRATING MOLECULAR AND MORPHOLOGICAL DATA
Use a limited number of morphological characters "unambiguous" to molecular 
phylogenies

➔ 1 ° Perform combined analyzes;
➔ 2 ° Perform individual analyzes;
➔ 3 ° Consider the errors of the combined analyzes as ambiguous data.

Combined analysis as a possible integration alternative.

➔ They do not use approaches that allow the reconstruction of phylogenies 
from morphological data.



IMPROVING MORPHOLOGICAL PHYLOGENETICS
Do not use morphological data to reconstruct 
phylogenies.

➔ Different methods can be used to assess the 
accuracy of morphological data, such as the 
congruence test.

➔ With the advancement of technology, 
methods based on morphology can be 
easily tested using molecular 
approaches.



CONCLUSIONS
To solve the problems found in morphological data, it is necessary to 

develop new methodologies and test these methods through congruence 
studies and simulations.

Morphological practice is essential and still bases phylogenies for groups 
in which molecular practice cannot be performed.


