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Darwin on ClassificationDarwin on Classification

“Our classifications 
will come to be, as 
far as they can be 

so made, 
geneologies”

(Darwin 1859).

Monophyletic Groups
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Groups that do include all the descendants of the 
most recent common ancestor are said to be 

monophyleticmonophyletic. 

A paraphyleticparaphyletic groupgroup is a monophyletic group from 
which one or more of the clades is excluded to form 

a separate group (as in reptiles and birds).

A group that does not contain the most recent 
common ancestor of its members is said to be 

polyphyleticpolyphyletic (Greek polys = many).

Definitions

Paraphyletic Groups

Paraphyletic and 
Polyphyletic Groups
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Homology = 
Tissues of 
Common 

Embryonic 
Origin

What is an Homology?
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The Principle of Parsimony

Occam’s Razor: That which can be 
done in fewer steps is done in vain 

with more.

5 apomorphies
2 convergences

5 apomorphies
3 convergences

3 apomorphies
2 reversals

3 apomorphies
3 reversals
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Metazoan Phylogeny
c.f. Brusca and Brusca 2004

Lower Metazoan 
Clades:

Choanoflagellata

Porifera

Placozoa

Cnidaria

Ctenophora
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Porifera and Metazoa
a. Are distinct from choanoflagellates

by:
2. Multicellularity
4. Epithelial tight junctions
10. Collagen fibers in body
18(1). Development w/”radial” cleavage.
23. Spermatozoa

Lower Metazoan 
Clades:

Choanoflagellata

Porifera

Placozoa

Cnidaria

Ctenophora
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Porifera
a. Are distinct from the Placozoa by:
Have collar cells (absent in Metazoa)
Lack striated ciliary rootlets (present in 
Metazoa)
b. Also have the following apomorphies

1. Aquiferous system
2. Layered construction
3. Spicules

03.03B Barrel sponges

Sponge Spicules
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Placozoa and other Metazoa
This clade includes all animals 

(multicellular heterotrophs)
a. Synapomorphies:
1. Absence of collar cells
13. Striated ciliary rootlets
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Tricoplax adhaerens

Tricoplax adhaerens

Lower Metazoan 
Clades:

Choanoflagellata

Porifera

Placozoa

Cnidaria

Ctenophora
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Cnidaria and Other 
Metazoa

Includes the major animal phyla –

b. Synapomorphies
5. – Gap junctions between cells
11. – Organized gonads
31 – Ectoderm and endoderm (gastrulation)
52(1) – Nervous system with at least a nerve 

net.


